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Executive Summary

In 2015, the Bureau of Land Management (BLM) amended dozens of land use plans to improve management
of Greater Sage-Grouse habitat on public lands. At the same time, the agency began implementation of a
monitoring framework, as required by the land use plans, to assess Greater Sage-Grouse habitats across

11 western states. The BLM produces a summary report of the data collected via the monitoring framework
every 5 years. This is the first such report.

The monitoring framework considers two primary scales: the rangewide scale and the land use plan scale. At
the rangewide scale, the BLM assembles data on 1) Greater Sage-Grouse habitat availability, condition, and
degradation, 2) intensity of development in Priority and Important Habitat Management Areas, and 3) Greater
Sage-Grouse population size. At the land use plan scale, the BLM assembles data on 1) the implementation of
the land use plans’ habitat and disturbance objectives, 2) measures of land health standards, and 3) the trend of
Greater Sage-Grouse populations in the planning area.

In producing this report, the BLM followed the protocols from the monitoring framework. The report responds
to specific questions and uses methods and datasets identified within the framework. While there are additional
management actions that influence Greater Sage-Grouse habitat, they are not included in the monitoring
framework and are not included in this report. For example, this report does not consider or analyze the BLM’s
oil and gas lease sales in Greater Sage-Grouse habitat because the monitoring framework focuses on actual
development, not potential or expected development.

With respect to habitat, at the rangewide scale, this report focuses on Priority Habitat Management Areas
and Important Habitat Management Areas, as defined by the BLM’s land use plans, in the Rocky Mountain
and Great Basin Regions. The analysis determines that sagebrush availability in all land ownership categories
declined by approximately 3% (approximately 1.9 million acres total; 1.4 million acres in the Great Basin
Region and 529,000 acres in the Rocky Mountain Region) between 2012 and 2018. Wildfire accounted for
approximately 72% of the sagebrush loss in both regions and represents the largest driver of sagebrush loss in
the Great Basin Region (87% of the loss in the Great Basin was from wildfire). The causes of sagebrush loss
in the Rocky Mountain Region were more evenly distributed among wildfire (34%), conversion to impervious
surfaces (27%), and conversion to agriculture (38%). This sagebrush loss occurred primarily on BLM-managed
lands (approximately 1.1 million acres total; 951,000 acres in the Great Basin Region and 135,000 acres in the
Rocky Mountain Region).

Rangewide, for areas not lost to wildfire and other causes, beneficial habitat characteristics (e.g., sagebrush
cover, height and shape, and perennial grass and forb cover and height) remained relatively constant or
displayed modest increases between 2013 and 2018, while nonbeneficial habitat attributes (e.g., nonnative/
invasive species and annual grasses) displayed an increase in presence and abundance.

At the land use plan scale, this report shows that vegetative conditions are mixed, in some cases meeting and

in other cases not meeting, each habitat objective. However, even when an area does not meet each habitat
objective, it does not necessarily mean that the seasonal habitat is unsuitable for Greater Sage-Grouse. For
example, vegetation may meet only a portion of the habitat objectives, but the area could be suitable for Greater
Sage-Grouse. The BLM did not, for this report, determine habitat suitability per the methodology in the Sage-
Grouse Habitat Assessment Framework (Stiver et al. 2015). Such determinations warrant further interpretation
of these data and consider several additional factors at multiple scales.

This report also considers habitat conditions through adaptive management triggers and land health evaluations.
We found that 16 habitat triggers have been tripped, indicating that habitat losses have exceeded thresholds set
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in the respective land use plan (e.g., a trigger was tripped in Utah when more than 10% of habitat was lost in

a Priority Habitat Management Area). Of those livestock grazing allotments containing Greater Sage-Grouse
habitat where the BLM conducted land health evaluations between 2015 and 2019, approximately 3 million
acres have achieved, or are making progress towards achieving, BLM land health standards. The BLM changed
livestock grazing management on approximately 620,000 additional acres to help to achieve these standards.

In terms of disturbance, the rangewide analysis also found that, in Priority Habitat Management Areas and
Important Habitat Management Areas, anthropogenic disturbance (which, for the purposes of this report,
includes energy development, mining, and other infrastructure) increased by approximately 0.03% rangewide
(approximately 17,000 acres; 5,000 acres in the Great Basin Region and 12,000 acres in the Rocky Mountain
Region) between 2015 and 2020. However, due to some data limitations, this rangewide dataset may be
underestimating anthropogenic disturbance as discussed in this report.

The land use plan scale analyses also summarize anthropogenic disturbance but use land use authorizations as
the primary metric rather than the datasets identified in the monitoring framework for the rangewide analysis.
We found that there were 604 authorizations covering approximately 73,000 acres spread across a variety of
types of land use authorizations (e.g., oil and gas, rights-of-way, etc.) in Priority Habitat Management Areas and
Important Habitat Management Areas. For example, in Colorado, the BLM had over 34,000 acres of surface-
disturbing authorizations within priority habitat since 2015, the most of any BLM state, followed by Nevada
(approximately 22,000 acres) and Wyoming (approximately 13,000 acres). These authorized disturbances may
not yet be developed and thus may not be reflected in the source data for rangewide disturbance estimates or
may be co-located with existing disturbances, which contributes to the discrepancy between the rangewide
disturbance estimate and the authorized disturbance total.

In terms of population trends, the BLM works with or relies upon state governments to provide population
estimates and trends, which are summarized in each state monitoring report (appendices 7-15). We found

that Greater Sage-Grouse populations are declining in some areas of their range more markedly than in

others. For adaptive management purposes, the BLM includes soft and hard population triggers in land use
plans. Altogether, 42 population triggers have been tripped, indicating that population declines have exceeded
thresholds set in the respective land use plan’s adaptive management appendix. These findings align with
population trends in the U.S. Geological Survey’s rangewide population monitoring report (Coates et al. 2021).

The results presented in this report, in combination with the U.S. Geological Survey’s rangewide population
monitoring report (Coates et al. 2021) and sagebrush conservation strategy (Remington et al. 2021), emphasize
the urgent need to expand ongoing efforts to conserve currently functional habitat and restore currently
degraded habitat. Expanding these efforts aligns with Executive Order 14008, which calls for the conservation
and restoration of public lands and waters.

Viii Greater Sage-Grouse Plan Implementation «+ Rangewide Monitoring Report for 2015-2020



Introduction

In 2015, the Bureau of Land Management (BLM) completed a National Environmental Policy Act review

and the process to revise or amend its resource management plans to identify and incorporate measures to
conserve, enhance, and restore Greater Sage-Grouse habitat by reducing, eliminating, or minimizing threats to
that habitat.! The BLM conducted the 2015 environmental review and planning process in response to the U.S.
Fish and Wildlife Service’s March 2010 finding that protection of Greater Sage-Grouse under the Endangered
Species Act was “warranted, but precluded.” The finding identified the inadequacy of regulatory mechanisms
as a significant threat to the species. The BLM’s principal regulatory mechanisms are the conservation
measures identified in its land use plans. To monitor the implementation of the 2015 land use plans, the BLM
cooperated with the U.S. Forest Service (USFS) to develop “The Greater Sage-Grouse Monitoring Framework”
(monitoring framework) (BLM and USFS 2015), which was incorporated as an appendix in the approved
resource management plans.

The monitoring framework outlines a process to monitor the sage-grouse objectives of the BLM’s 2015
national planning strategy and land use plans annually and produce a report every 5 years beginning in 2020.

It identifies rangewide datasets and methods for the BLM and USFS to use for implementation, habitat,
population, and effectiveness monitoring; however, the agencies used some additional and updated datasets

as described in the methods section of this rangewide monitoring report. The datasets and methods used for
state-level monitoring of the 2015 land use plans are described in each of the BLM state monitoring reports,
which are included in this rangewide report. The rangewide and state monitoring reports serve to complete our
commitment in the monitoring framework to produce a 5-year monitoring report.

The structure for the BLM rangewide monitoring report and each of the nine state-specific reports is based on a
set of questions from the monitoring framework. The questions are intended to help evaluate the effectiveness
of the BLM’s national planning strategy and the conservation measures contained in the individual 2015 BLM
land use plans.

This rangewide monitoring report summarizes implementation data and information to answer the
following questions:

1. Sagebrush Availability and Condition:

a. What is the amount of sagebrush availability and the change in the amount and condition
of sagebrush?

b. What is the existing amount of sagebrush on the landscape and the change in the amount relative to
the pre-Euro-American historical distribution of sagebrush (biophysical setting (BpS))?

c. What is the trend and condition of the indicators describing sagebrush characteristics important
to sage-grouse?

2. Habitat Degradation and Intensity of Activities:
a. What is the amount of habitat degradation and the change in that amount?

b. What is the intensity of activities and the change in the intensity?
c. What is the amount of reclaimed energy-related degradation and the change in the amount?

! The BLM subsequently amended its land use plans to address sage-grouse habitat conservation in 2019, but those amendments are
not currently being implemented as a result of a preliminary injunction. Therefore, this report focuses on monitoring the implementation
of its 2015 planning decisions.
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3. What is the population estimation of sage-grouse and the change in the population estimation?
4. How are the BLM and USFS contributing to changes in the amount of sagebrush?

5. How are the BLM and USFS contributing to disturbance?

The BLM uses Priority Habitat Management Areas (PHMAs) and Important Habitat Management Areas
(IHMAs) within biologically significant units (BSUs) for plan implementation, data analysis, and reporting
unless otherwise noted. The BLM defines PHMAs as lands identified as having the highest habitat value for
maintaining sustainable Greater Sage-Grouse populations (Rocky Mountain Record of Decision (ROD),
Great Basin ROD, 2015). THMAs are specific to Idaho, and the BLM defines them as areas of generally
moderate to high value habitat or populations but that are not as important as PHMAs (Great Basin ROD,
IDSWMT RMP, 2015). The BLM defines BSUs as geographic units of PHMAs/IHMAs that contain relevant
and important Greater Sage-Grouse habitat and uses them as the spatial extent for adaptive management trigger
analyses as described in each land use plan and both regional RODs (Rocky Mountain ROD, Great Basin
ROD, 2015).

The BLM state monitoring reports (appendices 7—15) summarize data and information to answer the
following questions:

1. Is this plan meeting the sage-grouse habitat objectives?

2. Are sage-grouse areas within the land use plan [area] meeting, or making progress towards meeting, land
health standards, including the Special Status Species/wildlife habitat standard?

3. Is the plan meeting the disturbance objective(s) within sage-grouse areas?

4. Are the sage-grouse populations within this plan boundary and within the sage-grouse areas increasing,
stable, or declining?

The BLM’s summary and analysis of applicable data to address the questions in the monitoring framework
does not draw a line from cause to effect as the questions might imply because that is beyond the scope of this
monitoring report. In some cases, insufficient time has passed since the completion of the land use plans to
allow for a causal analysis to evaluate effectiveness of the strategy and the conservation measures in the plans.
We analyzed the datasets identified in the monitoring framework, provided those results, and drew a conclusion
that summarizes the data and information presented relative to the monitoring question.

Methods

To maintain consistency with these large-scale evaluations as detailed in its land use plans, the BLM chose
the BSU as the summary unit for the sagebrush availability and disturbance monitoring calculations. The
BLM makes these calculations annually within 105 BSUs. This rangewide monitoring report presents these
data aggregated to the scale of all BSUs rangewide and regionally. The regions used to aggregate BSU-scale
estimates are informed by the Western Association of Fish and Wildlife Agencies’ (WAFWA’s) management
zone delineations, the regional records of decision (2015), and BLM administrative boundaries and are those
currently leveraged in the BLM’s funding prioritization process. BSUs within the Rocky Mountain Region
include those in Colorado, Wyoming, Montana, North and South Dakota, and two in Utah (Rich County and
Uinta—Diamond Mountain). The remainder of Utah’s BSUs, plus those in Idaho, Nevada, California, and
Oregon, comprise the Great Basin Region.
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Question 1a. @ What is the amount of sagebrush availability and the change in
the amount and condition of sagebrush availability?

We used the number of acres of sagebrush vegetation communities on the landscape to describe the overall
availability of sagebrush in sage-grouse habitats. We addressed the description of sagebrush condition in
question 1c. The BLM has developed and maintained a LANDFIRE derived sagebrush dataset—existing
vegetation type (EVT, version 1.2)—representing the estimated distribution of sagebrush in 2012 to inform

this metric. As described in the monitoring framework (pp. 10-21), this dataset has been updated annually to
remove sagebrush lost to wildfire and to agricultural conversion, with a single impervious surface removal in
the 2017 dataset reflecting a cumulative (since 2012) loss to development. Data representing large fires (see

the Monitoring Trends in Burn Severity website) is not immediately available, so updates to this dataset lag
1.5-2 years behind the current year (hence the 2012 through 2018 timeframe). Further, the most recent version
of the impervious surface dataset released by the National Land Cover Database represents a new inventory and
classification of all impervious surfaces (roads, core urban areas, and energy production sites; see the NLCD
website), including areas previously classified as impervious. These existing areas, already removed during the
creation of the 2012 baseline EVT dataset, may be captured differently in this data release and inflate the loss of
sagebrush since 2012 to development that was already existing on the landscape.

These calculations represent estimates of sagebrush availability across all lands (regardless of ownership) and
track loss of sagebrush only. The BLM has not yet implemented the addition of sagebrush to this dataset to
represent successful sagebrush restoration activities, as described in the monitoring framework (p. 20). The
BLM has submitted treatment and other restoration data to the U.S. Fish and Wildlife Service’s Conservation
Efforts Database (conservationefforts.org). The BLM may update our analyses to account for sagebrush
restoration in future monitoring reports.

We executed the calculations using the Tabulate Area function in ArcGIS against the annually updated EVT
dataset, with PHMAs/IHMAs within each BSU as the summary unit. We present results as acres and percent of
PHMASs/IHMAs that is EVT for each year analyzed.

An example of the calculation is:

Percent PHMAs/IHMAs within BSU that is EVT = [Acres EVT in PHMAs/IHMAs within BSU] / [Acres of
PHMAs/IHMAs within BSU] * 100

The following are additional analysis details and data sources for all sagebrush availability calculations:
EVT data

* EVT, 2012: LANDFIRE version 1.2, derived April 2014 and updated December 2014
following the procedures outlined in the monitoring framework (pp. 11-20).
* EVT, 2013 through 2018, following the procedures outlined in the monitoring framework (pp. 19-20).

Sagebrush loss data

* Monitoring Trends in Burn Severity fire data. Accessed December 2014, December 2015, May 2016,
May 2017, November 2018, October 2019, and October 2020.

*  GeoMAC fire perimeters data. Accessed December 2014, December 2015, May 2016, May 2017,
November 2018, October 2019, and October 2020.

* U.S. Department of Agriculture cropland data. Accessed December 2014, December 2015, May 2016,
May 2017, November 2018, October 2019, and October 2020.
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* National Land Cover Database impervious surface data. Accessed October 2019 (applied to the 2017
EVT update only).

Summary unit data and acquisition date

e BSUs: Provided by each plan/environmental impact statement between May 2015 and
October 2017.

* PHMAs and IHMAs: Provided by each plan/environmental impact statement between
February 2016 and February 2020.

Datum, coordinate system, and projection

¢ Geographic Coordinate System: GCS_North American 1983
e Datum: D North American 1983

* Projected Coordinate System: NAD 1983 Albers

* Projection: Albers

Question 1b.  What is the existing amount of sagebrush on the landscape
and the change in the amount relative to the pre-Euro-American
historical distribution of sagebrush (BpS)?

In addition to the sagebrush availability dataset (EVT) described in question 1a, the BLM used the LANDFIRE
biophysical settings (BpS) dataset to identify ecological systems capable of supporting sagebrush vegetation
communities as described in the monitoring framework (pp. 10-21). We used this static dataset to further
refine the sagebrush availability calculation described in question 1a by providing an estimate of the potential
for sagebrush communities to occur across large landscapes. All areas classified as sagebrush in the EVT
dataset occur in areas identified as having the potential to support sagebrush in the BpS dataset. Thus, we used
the BpS dataset as a denominator to describe sagebrush availability in relation to the potential for sagebrush
communities in PHMAs/IHMAs by BSU.

We executed these calculations using the Tabulate Area function in ArcGIS against the static BpS dataset, with
PHMAs/IHMAs within each BSU as the summary unit. We present results as the percent of BpS that is EVT in
PHMAs/IHMAs by BSU for each year analyzed.

An example of the calculation is:

Percent of BpS that is EVT in PHMAs/IHMAs within BSU = [Acres EVT in PHMAs/IHMAs within BSU] /
[Acres BpS in PHMAs/IHMAs within BSU] * 100

The following are additional analysis details and data sources:
Summary unit data and acquisition date
* BSUs: Provided by each plan/environmental impact statement between May 2015 and
October 2017.

* PHMAs and IHMAs: Provided by each plan/environmental impact statement between
February 2016 and February 2020.
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Datum, coordinate system, and projection

Geographic Coordinate System: GCS_North American 1983
Datum: D North American 1983

Projected Coordinate System: NAD 1983 Albers

* Projection: Albers

Question 1c.  What is the trend and condition of the indicators describing
sagebrush characteristics important to sage-grouse?

We described the trend and condition of 11 indicators important to sage-grouse using data from the BLM
Landscape Monitoring Framework. The Landscape Monitoring Framework reports on the condition and trend
of rangeland resources on BLM public lands in the 13 western states. The Landscape Monitoring Framework
consists of a yearly survey of approximately 2,000 random locations spread across BLM-managed lands.
Within each 0.16 ha circular location (or plot), data collectors gather information on the BLM terrestrial core
indicators (MacKinnon et al. 2011) and the attributes of rangeland health (Pellant et al. 2005). The specific
methodologies included: line-point intercept supplemented by plant species inventory, gaps between plant
canopies, vegetation height, stability of soil aggregates (all from Herrick et al. 2017), and the Interpreting
Indicators of Rangeland Health protocol (Pellant et al. 2005). Data provided by this suite of methods allow for
the calculation of myriad attributes and indicators of rangeland resource condition. For this effort, however,
the team reported on a limited suite of indicators related to Greater Sage-Grouse habitat and did not produce
an exhaustive set of estimates from all methods. For a more in-depth description of the Landscape Monitoring
Framework, also known as the Rangeland Resource Assessment, see Karl et al. (2016).

We used the Landscape Monitoring Framework data to generate summaries of 11 indicators that are generally
recognized as important components of Greater Sage-Grouse habitat condition (e.g., sagebrush cover) or
potential threats to habitat condition (e.g., invasive species). These indicators provide consistent contextual
information about habitat conditions broadly across the range:

» Percent cover of sagebrush on BLM rangelands

* Mean sagebrush species height in inches on BLM rangelands

* Proportion of sagebrush that is columnar shaped on BLM rangelands

» Proportion of sagebrush that is spreading shaped on BLM rangelands

» Percent cover of perennial grasses and perennial forbs on BLM rangelands

* Mean herbaceous plant species height in inches on BLM rangelands

* Percent cover of bare ground on BLM rangelands

* Proportion of BLM rangelands with nonnative invasive species present

* Proportion of BLM rangelands where >25% of foliar cover is comprised of nonnative invasive species
» Proportion of vegetation composed of annual grasses on BLM rangelands

» Proportion of vegetation composed of nonnative invasive plant species on BLM rangelands

We summarize the indicators for two reporting areas. Type I areas are those within BLM-managed Greater
Sage-Grouse habitat. BLM and Natural Resources Conservation Service experts identified type I habitat areas
by combining information on the spatial distribution of Greater Sage-Grouse breeding densities (Doherty

et al. 2010) with the Natural Resources Conservation Service’s Common Resource Areas that represented
targeted areas likely to be Greater Sage-Grouse habitat. Type II areas are BLM-managed rangelands outside of
identified type I lands in the lower 48 contiguous states. The summaries are weighted estimates representing the
area sampled (type I and type II BLM-managed lands) for each indicator. This differentiation between type I
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and type Il BLM-managed lands was implemented in the 2013 monitoring season, reflecting the beginning year
of these estimates. Analyses of data collected in 2018 were completed and included in this report; however,
these efforts are ongoing and will continue to be available for future years. The summaries also include 80%
confidence intervals, meaning that if the sampling and measurements of BLM rangelands were repeated many
times, 80% of the time the true value of the indicator would lie within the interval. Instances where confidence
intervals do not overlap are the basis for comparisons between areas and statements about change over time in
this report. We did not perform a formal difference or trend analysis.

Question 2a.  What is the amount of habitat degradation and the change in
that amount?

The BLM has identified a suite of spatial datasets representing degradation threats to sage-grouse habitats
across the range. These source datasets are processed and combined in a desktop GIS annually according
to the methods and decisions documented in the monitoring framework (pp. 22-29). We used the resulting
disturbance compilation to generate estimates of anthropogenic disturbance footprints in PHMAs/IHMAs
within a BSU.

An example of the calculation is:

Percent of PHMAs/IHMAs disturbed within BSU = [Acres of compiled disturbance in PHMAs/IHMAs
within BSU] / [Acres PHMAs/IHMAs within BSU] * 100

The following are additional analysis details and data sources:
Disturbance estimate data

* Energy (Oil and Gas) Wells: IHS Inc, Automated Fluid Minerals Support System extracts. Accessed
August—-November 2015, September—October 2016, September 2017, September—October 2018,
August—October 2019, and September 2020.

* Energy (Oil and Gas) Power Plants: Platts. Accessed September 2015, September 2016,

September 2017, August 2018, October 2019, and September 2020.

* Energy (Coal) Mines: BLM, USFS, Office of Surface Mining Reclamation and Enforcement,

U.S. Geological Survey (USGS) Mineral Resources Data System. Accessed August—September 2015,
August 2016, November 2017, September 2018, August 2019, and September 2020.

* Energy (Coal) Power Plants: Platts. Accessed September 2015, September 2016, September 2017,
August 2018, October 2019, and September 2020.

* Energy (Wind) Wind Turbines: Federal Aviation Administration. Accessed September 2015,

August 2016, September 2017, August 2018, September 2019, and September 2020.

* Energy (Wind) Power Plants: Platts. Accessed September 2015, September 2016, September 2017,
August 2018, October 2019, and September 2020.

* Energy (Solar) Fields/Power Plants: Platts. Accessed September 2015, September 2016,

September 2017, August 2018, October 2019, and September 2020.

* Energy (Geothermal) Wells: THS. Accessed September 2015, September 2016, September 2017,
August 2018, August 2019, and September 2020.

* Energy (Geothermal) Power Plants: Platts. Accessed September 2015, September 2016,

September 2017, August 2018, October 2019, and September 2020.

* Mining Locatable Developments: InfoMine Active Producers. Accessed September 2015, August 2016,

October 2017, and September 2018. Footprints updated October 2019 and September 2020.
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* Infrastructure (Roads) Surface Streets (Minor Roads): Esri StreetMap Premium. Accessed
September 2015, September 2016, April 2017, June 2018, August 2019, and August 2020.

e Infrastructure (Roads) Major Roads: Esri StreetMap Premium. Accessed September 2015,
September 2016, April 2017, June 2018, August 2019, and August 2020.

* Infrastructure (Roads) Interstate Highways: Esri StreetMap. Accessed September 2015,
September 2016, April 2017, June 2018, August 2019, and August 2020.

* Infrastructure (Railroads): Federal Railroad Administration. Accessed September 2015,
September 2016, September 2017, August 2018, October 2019, and September 2020.

* Infrastructure (Power Lines), 1-199 kV Lines: Platts. Accessed September 2015,
September 2016, September 2017, August 2018, October 2019, and September 2020.

¢ Infrastructure (Power Lines), 200-399 kV Lines: Platts. Accessed September 2015,
September 2016, September 2017, August 2018, October 2019, and September 2020.

¢ Infrastructure (Power Lines), 400-699 kV Lines: Platts. Accessed September 2015,
September 2016, September 2017, August 2018, October 2019, and September 2020.

e Infrastructure (Power Lines), 700+ kV Lines: Platts. Accessed September 2015,
September 2016, September 2017, August 2018, October 2019, and September 2020.

¢ Infrastructure (Communication Towers): Federal Communications Commission. Accessed
August 2015, September 2016, September 2017, August 2018, August 2019, and August 2020.

e Infrastructure (Other Vertical Structures): Federal Aviation Administration. Accessed
September 2015, August 2016, September 2017, August 2018, September 2019, and
October 2020.

Summary unit data and acquisition date

* BSUs: Provided by each plan/environmental impact statement between May 2015 and
October 2017.

* PHMAs and IHMAs: Provided by each plan/environmental impact statement between
February 2016 and February 2020.

Datum, coordinate system, and projection

* Geographic Coordinate System: GCS North American 1983
* Datum: D North American 1983

* Projected Coordinate System: NAD 1983 Albers

* Projection: Albers

Question 2b.  What is the intensity of activities and the change in
the intensity?

A subset of the degradation threats, described in question 2a and the monitoring framework, are used to
estimate the density of energy and mining activities in sage-grouse habitats. The data themes included in this
analysis are oil and gas wells and development facilities; coal mines; wind towers; solar fields; geothermal
wells and development facilities; and active locatable, leasable, and salable developments. The source datasets
are processed and combined in a desktop GIS and updated annually according to the methods and decisions
documented in the monitoring framework (pp. 26-29). We report densities as the number of energy and mining
facilities per 640 acres of PHMAs/IHMAs in a BSU.
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An example of the calculation is:

Density of energy and mining in PHMAs/IHMAs by BSU = [Count of energy and mining features in
PHMASs/IHMAs] / Area of PHMAs/IHMAs (acres) * 640

The following are additional analysis details and data sources:

Density estimate data

Energy (Oil and Gas) Wells: THS, Automated Fluid Minerals Support System extracts. Accessed
August—November 2015, September—October 2016, September 2017, September—October 2018,
August—October 2019, and September 2020.

Energy (Oil and Gas) Power Plants: Platts. Accessed September 2015, September 2016,

September 2017, August 2018, October 2019, and September 2020.

Energy (Coal) Mines: BLM, USFS, Office of Surface Mining Reclamation and Enforcement, USGS
Mineral Resources Data System. Accessed August—September 2015, August 2016, November 2017,
September 2018, August 2019, and September 2020.

Energy (Coal) Power Plants: Platts. Accessed September 2015, September 2016, September 2017,
August 2018, October 2019, and September 2020.

Energy (Wind) Wind Turbines: FAA. Accessed September 2015, August 2016, September 2017,
August 2018, September 2019, and September 2020.

Energy (Wind) Power Plants: Platts. Accessed September 2015, September 2016, September 2017,
August 2018, October 2019, and September 2020.

Energy (Solar) Fields/Power Plants: Platts. Accessed September 2015, September 2016,

September 2017, August 2018, October 2019, and September 2020.

Energy (Geothermal) Wells: THS extract. Accessed September 2015, September 2016,

September 2017, August 2018, August 2019, and September 2020.

Energy (Geothermal) Power Plants: Platts. Accessed September 2015, September 2016,

September 2017, August 2018, October 2019, and September 2020.

Mining Locatable Developments: InfoMine Active Producers. Accessed September 2015, August 2016,
October 2017, and September 2018. Footprints updated October 2019 and September 2020.

Summary unit data and acquisition date

BSUs: Provided by each plan/environmental impact statement between May 2015 and
October 2017.

PHMAs and IHMAs: Provided by each plan/environmental impact statement between
February 2016 and February 2020.

Datum, coordinate system, and projection

Geographic Coordinate System: GCS North American 1983
Datum: D North American 1983

Projected Coordinate System: NAD_ 1983 Albers

Projection: Albers
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Question 2c.  What is the amount of reclaimed energy-related degradation and
the change in the amount?

We used two methods to estimate reclamation on plugged and abandoned oil and gas wells in PHMAs and
IHMAs. In both methods, operators submit a Final Abandonment Notice (“Sundry Notices and Reports on
Wells,” form 3160-5) when they complete reclamation efforts at their sites disturbed by oil and gas activities.
The BLM approves the Final Abandonment Notice if the reclamation meets the standards and enters a
disposition date into the Automated Fluid Minerals Support System. The BLM produced a report of all
approved Final Abandonment Notices from September 18, 2015, to June 4, 2020, from the BLM’s Automated
Fluid Minerals Support System database. We then filtered the Final Abandonment Notice list to only include
BLM field offices with sage-grouse habitat. Details of the two methods are as follows:

Latitude/Longitude and Greater Sage-Grouse Overlay

We gave the Final Abandonment Notice points with latitude/longitude a radius of 5 acres and then
intersected them with PHMAs and IHMAs to estimate the amount of reclamation at each site. In Wyoming,
we used an additional data layer to identify latitude/longitude of Final Abandonment Notices that did not
have this information in the Automated Fluid Minerals Support System.

Legal Land Descriptions and Greater Sage-Grouse Overlay

The Final Abandonment Notices with only legal land descriptions were mapped to a quarterquarter section
(40 acres), which is larger than the 5-acre estimate and is also not centered where the exact disturbance is
located. We intersected the quarter-quarter section with PHMAs and IHMAs. Subsequently, we estimated
each applicable Final Abandonment Notice to be 5 acres of reclamation.

The sum of the records from both techniques provided the final number and acreage of the reclaimed areas for
this report.

No other energy and mining related reclamation activity is estimated or documented in this report.

Question 3. What is the population estimation of sage-grouse and the
change in the population estimation?

In 2014, the BLM, WAFWA, and state wildlife agencies within the sage-grouse range entered into a data sharing
memorandum of understanding that identified a process, timelines, and responsibilities for the sharing of sage-
grouse population and habitat data. Summaries of sage-grouse population data sharing and analysis between
state wildlife agencies and BLM state offices can be found in the state monitoring reports (appendices 7—15) but
not in the rangewide analysis portion of this report.

For the past several years, the state wildlife agencies, which are the authoritative sources for sage-grouse lek
count data, have been cooperating with the USGS and universities to organize and standardize lek count data to
produce a population estimate. With standardized lek data and incorporation of sampling errors and biases, our
partners will improve upon previous efforts that produced a minimum population estimate. The methodology
and trend estimates in sage-grouse populations are published in the USGS rangewide population monitoring
report (Coates et al. 2021).
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Question 4. How are the BLM and USFS contributing to changes in the
amount of sagebrush?

We identified and categorized areas of EVT lost due to fire, agriculture conversion, and impervious surfaces
annually and cumulatively over the reporting period. We identified annual EVT loss by subtracting the
current year EVT dataset, as described in question 1a, from the previous year EVT dataset using the Minus
function in ArcGIS. We reclassified the datasets used to remove EVT due to fire, agricultural conversion,

and impervious surfaces (in the 2017 update only) to a unique number and combined them in ArcGIS using
the Reclassify and Plus functions, respectively. We used this dataset to identify areas of EVT loss with the
cause of loss using the Times function in ArcGIS. We reported this process for each pair of annual EVT
datasets. We then summarized these areas in ArcGIS using the Tabulate Area function and the BLM’s surface
management agency dataset to quantify acres lost by cause on surface managed by the BLM, the USFS, other
federal agencies, and state, private, and other entities in PHMAs/IHMAs by BSU. We performed additional
calculations on the output acreages, such as percent of total loss each year by surface management agency,
using Excel.

EVT data

* EVT, 2012: LANDFIRE version 1.2, derived April 2014 and updated December 2014
following the procedures outlined in the monitoring framework (pp. 11-20).
* EVT, 2013 through 2018, following the procedures outlined in the monitoring framework (pp. 19-20).

Sagebrush loss data

* Monitoring Trends in Burn Severity fire data. Accessed December 2014, December 2015, May 2016,
May 2017, November 2018, October 2019, and October 2020.

* GeoMAC fire perimeters data. Accessed December 2014, December 2015, May 2016, May 2017,
November 2018, October 2019, and October 2020.

e U.S. Department of Agriculture cropland data. Accessed December 2014, December 2015, May 2016,
May 2017, November 2018, October 2019, and October 2020.

* National Land Cover Database impervious surface data. Accessed October 2019 (applied to the 2017
EVT update only).

Summary unit data and acquisition date

* BSUs: Provided by each plan/environmental impact statement between May 2015 and
October 2017.

* PHMAs and IHMAs: Provided by each plan/environmental impact statement between
February 2016 and February 2020.

* Surface Management Agency: The BLM National Operations Center spatial data service
accessed the national surface management agency compilation data on February 11, 2020.

Datum, coordinate system, and projection

* Geographic Coordinate System: GCS_North American 1983
e Datum: D North American 1983

* Projected Coordinate System: NAD 1983 Albers

* Projection: Albers
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Question 5. How are the BLM and USFS contributing to disturbance?

We calculated changes in estimated disturbance area from one year to the next and cumulatively over the
reporting period. We summarized these estimates in a desktop GIS by the BLM’s surface management agency
dataset to quantify acres of change on surface managed by the BLM, the USFS, other federal agencies, and
state, private, and other entities in PHMAs/IHMAs by BSU. Changes in the annual disturbance estimates were
calculated in Excel.

Disturbance estimate data

* Energy (Oil and Gas) Wells: THS, Automated Fluid Minerals Support System extracts. Accessed
August—November 2015, September—October 2016, September 2017, September—October 2018,
August—October 2019, and September 2020.

* Energy (Oil and Gas) Power Plants: Platts. Accessed September 2015, September 2016,

September 2017, August 2018, October 2019, and September 2020.

* Energy (Coal) Mines: BLM, USFS, Office of Surface Mining Reclamation and Enforcement, USGS
Mineral Resources Data System. Accessed August—September 2015, August 2016, November 2017,
September 2018, August 2019, and September 2020.

* Energy (Coal) Power Plants: Platts. Accessed September 2015, September 2016, September 2017,
August 2018, October 2019, and September 2020.

* Energy (Wind) Wind Turbines: Federal Aviation Administration. Accessed September 2015,
August 2016, September 2017, August 2018, September 2019, and September 2020.

* Energy (Wind) Power Plants: Platts. Accessed September 2015, September 2016, September 2017,
August 2018, October 2019, and September 2020.

* Energy (Solar) Fields/Power Plants: Platts. Accessed September 2015, September 2016,

September 2017, August 2018, October 2019, and September 2020.

* Energy (Geothermal) Wells: IHS. Accessed September 2015, September 2016, September 2017,
August 2018, August 2019, and September 2020.

* Energy (Geothermal) Power Plants: Platts. Accessed September 2015, September 2016,

September 2017, August 2018, October 2019, and September 2020.

* Mining Locatable Developments: InfoMine Active Producers. Accessed September 2015, August 2016,
October 2017, and September 2018. Footprints updated October 2019 and September 2020.

* Infrastructure (Roads) Surface Streets (Minor Roads): Esri StreetMap Premium. Accessed
September 2015, September 2016, April 2017, June 2018, August 2019, and August 2020.

* Infrastructure (Roads) Major Roads: Esri StreetMap Premium. Accessed September 2015,
September 2016, April 2017, June 2018, August 2019, and August 2020.

* Infrastructure (Roads) Interstate Highways: Esri StreetMap. Accessed September 2015,

September 2016, April 2017, June 2018, August 2019, and August 2020.

* Infrastructure (Railroads): Federal Railroad Administration. Accessed September 2015,
September 2016, September 2017, August 2018, October 2019, and September 2020.

* Infrastructure (Power Lines), 1-199 kV Lines: Platts. Accessed September 2015, September 2016,
September 2017, August 2018, October 2019, and September 2020.

¢ Infrastructure (Power Lines), 200-399 kV Lines: Platts. Accessed September 2015, September 2016,
September 2017, August 2018, October 2019, and September 2020.

¢ Infrastructure (Power Lines), 400-699 kV Lines: Platts. Accessed September 2015, September 2016,
September 2017, August 2018, October 2019, and September 2020.

e Infrastructure (Power Lines), 700+ kV Lines: Platts. Accessed September 2015, September 2016,
September 2017, August 2018, October 2019, and September 2020.

* Infrastructure (Communication Towers): Federal Communications Commission. Accessed
August 2015, September 2016, September 2017, August 2018, August 2019, and August 2020.
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e Infrastructure (Other Vertical Structures): Federal Aviation Administration. Accessed
September 2015, August 2016, September 2017, August 2018, September 2019, and
October 2020.

Summary unit data and acquisition date

* BSUs: Provided by each plan/environmental impact statement between May 2015 and
October 2017.

* PHMAs and IHMAs: Provided by each plan/environmental impact statement between
February 2016 and February 2020.

¢ Surface Management Agency: The BLM National Operations Center spatial data service
accessed the national surface management agency compilation data on February 11, 2020.

Datum, coordinate system, and projection

*  Geographic Coordinate System: GCS North American 1983
* Datum: D North American 1983

* Projected Coordinate System: NAD 1983 Albers

* Projection: Albers

Resulis

Question 1a. What is the amount of sagebrush availability and the change in
the amount and condition of sagebrush availability?

We present sagebrush availability (EVT) at several scales of aggregation. First, we summed the calculations
to illustrate the sagebrush availability across all 105 BSUs combined (table 1). Second, we summed BSUs
within regions to illustrate the variation in sagebrush availability across the sage-grouse range. This scale of
aggregation highlights the differences driving sagebrush loss (see results for question 4) between the eastern
portion of the range, the Rocky Mountain Region (table 2), and the western portion of the range, the Great
Basin Region (table 3). Finally, we present estimates of sagebrush availability for individual BSUs by each
BLM state/land use plan in appendix 1.

Overall, 1.9 million acres, approximately 3%, of the existing sagebrush in PHMAs/IHMAs within BSUs was
lost between 2012 and 2018. This loss reduced the total amount of PHMAs and IHMAs within BSUs that

is existing sagebrush from 73% to 70%. Sagebrush loss has not been equal in BSUs between regions. The
Great Basin Region, which had less PHMAs/IHMAs within BSUs in sagebrush at the onset of monitoring,
experienced a greater loss of sagebrush than the PHMAs/IHMAs within the Rocky Mountain Region’s BSUs
(4.39% loss versus 1.79% loss, respectively). Appendix 1 details sagebrush loss by BSU and highlights which
BSUs experienced the most loss of sagebrush in PHMAs/IHMAs. Several BSUs exceed 10% loss in both the
Great Basin Region and Rocky Mountain Region.

Acres presented are rounded to the nearest whole number, while annual acreage changes and percentages are
calculated from the raw analysis output data. This may lead to slight discrepancies if calculations are performed
using the rounded acres summarized here. As acreages are summarized by additional categories (regions

and surface management agency), error is introduced and reported acreages may not match overall

acreage summaries.
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Table 1. Sagebrush Availability Aggregated to All BSUs

Annual Change
Year Acres EVT in PHMAs/IHMAs within BSUs | % of PHMAs/IHMAs within BSUs that is EVT Acres EVT in PHMAs/IHMAs | % of PHMAs/IHMAs within
within BSUs BSUs that is EVT
2012 44,876,095 73.16% -26.750 -0.09%
2013 44,749,976 72.95%
-87,250 -0.30%
2014 44,534,124 72.60%
-43,010 -0.15%
2015 44,350,892 72.30%
-37,230 -0.13%
2016 44,260,274 72.16%
-268,107 -0.91%
2017 43,669,996 71.19%
2018 42,947,858 70.02% 722,138 -1.17%
Overall Change -1,928,237 -3.14%
Table 2. Sagebrush Availability Aggregated to Rocky Mountain BSUs
Annual Change
Year Acres EVT in PHMAs/IHMAs within BSUs | % of PHMAs/IHMAs within BSUs that is EVT Acres EVT in PHMAs/IHMAs | % of PHMAs/IHMAs within
within BSUs BSUs that is EVT
2012 23,486,922 79.66% 26,750 20.09%
2013 23,460,173 79.57%
-87,250 -0.30%
2014 23,372,922 79.28%
-43,010 -0.15%
2015 23,329,913 79.13%
-37,230 -0.13%
2016 23,292,683 79.01%
-268,107 -0.91%
2017 23,024,576 78.10%
2018 22,958,175 77.87% 66,401 0.23%
Overall Change -528,747 -1.79%
Table 3. Sagebrush Availability Aggregated to Great Basin BSUs
Annual Change
Year Acres EVT in PHMAs/IHMAs within BSUs | % of PHMAs/IHMAs within BSUs that is EVT Acres EVT in PHMAs/IHMAs | % of PHMAs/IHMAs within
within BSUs BSUs that is EVT
2012 21,389,172 67.14% 299369 -031%
2013 21,289,803 66.83%
-128,602 -0.40%
2014 21,161,202 66.42%
-140,222 -0.44%
2015 21,020,979 65.98%
-53,389 -0.17%
2016 20,967,591 65.82%
-322,171 -1.01%
2017 20,645,419 64.80%
2018 19,989,683 62.75% 655,736 -2.06%
Overall Change -1,399,489 -4.39%
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Question 1b.  What is the existing amount of sagebrush on the landscape
and the change in the amount relative to the pre-Euro-American
historical distribution of sagebrush (BpS)?

We present sagebrush availability (EVT) relative to the pre-Euro-American historical distribution of sagebrush
(BpS) at several scales of aggregation. First, we summed the calculations to illustrate the sagebrush availability
relative to potential across all 105 BSUs combined (table 4). Second, we summed BSUs within regions to
illustrate the variation in sagebrush availability relative to potential across the sage-grouse range. This scale

of aggregation highlights the differences driving sagebrush loss (see the results for question 4) between the
eastern portion of the range, the Rocky Mountain Region (table 5), and the western portion of the range, the
Great Basin Region (table 6). Finally, we present estimates of sagebrush availability relative to potential for
individual BSUs by each BLM state/land use plan in appendix 2.

Framing sagebrush (EVT) loss in relation to pre-Euro-American settlement sagebrush potential (BpS) reduces
variability in the calculations introduced by differing approaches to PHMA/IHMA delineation across the range.
The percentages of BpS that are in EVT in PHMAs/IHMAs are greater than those of PHMAs/IHMAs in EVT
because the BpS dataset results in a smaller area used as the denominator in each calculation (see methods for
question 1b). Sagebrush loss is approximately 3.4% for all BSUs combined. The Rocky Mountain Region
BSUs, experiencing less EVT loss than the Great Basin Region BSUs, have retained just under 84% of areas
capable of supporting sagebrush vegetation communities (BpS) in sagebrush (EVT). The Great Basin Region’s
4.8% loss of EVT in BSUs has reduced the percent of areas capable of supporting sagebrush communities to
just under 69% in sagebrush through 2018.

Acres presented are rounded to the nearest whole number, while annual acreage changes and percentages are
calculated from the raw analysis output data. This may lead to slight discrepancies if calculations are performed
using the rounded acres summarized here. As acreages are summarized by additional categories (regions

and surface management agency), error is introduced and reported acreages may not match overall acreage
summaries.

Table 4. Sagebrush Availability Relative to Potential, Aggregated to All BSUs

Year Acres BpS in PHMAs/IHMAs % of BpS that is EVT in PHMAs/IHMAs Annual Change in % of BpS that is EVT
within BSUs within BSUs in PHMAs/IHMAs within BSUs
2012 79.43% 0.22%
2013 79.21%
-0.38%
2014 78.83%
-0.33%
2015 56,494,631 78.50%
-0.16%
2016 78.34%
-1.04%
2017 77.30%
2018 76.02% -1.28%
Overall Change -3.41%
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Table 5. Sagebrush Availability Relative to Potential Aggregated to Rocky Mountain BSUs

Year Acres BpS in PHMAs/IHMAs % of BpS that is EVT in PHMAs/IHMAs Annual Change in % of BpS that is EVT
within BSUs within BSUs in PHMAs/IHMAs within BSUs
2012 85.80% 0.10%
2013 85.71%
-0.32%
2014 85.39%
-0.16%
2015 27,372,501 85.23%
-0.14%
2016 85.10%
-0.98%
2017 84.12%
2018 83.87% 0.24%
Overall Change -1.93%

Table 6. Sagebrush Availability Relative to Potential Aggregated to Great Basin BSUs

Year Acres BpS in PHMAs/IHMAs % of BpS that is EVT in PHMAs/IHMAs Annual Change in % of BpS that is EVT
within BSUs within BSUs in PHMAs/IHMAs within BSUs
2012 73.45% -0.34%
2013 73.11%
-0.44%
2014 72.66%
-0.48%
2015 29,122,130 72.18%
-0.18%
2016 72.00%
-1.11%
2017 70.89%
2018 68.64% -2.25%
Overall Change -4.81%
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Question 1c.  What is the trend and condition of the indicators describing
sagebrush characteristics important to sage-grouse?

In addition to the amount of sagebrush available for habitat, habitat condition is an important factor for Greater
Sage-Grouse survival. To address habitat condition, we identified monitoring plot locations (figure 1) and
summarized indicator data for type I locations within Greater Sage-Grouse habitat (table 7) and type II locations
outside of habitat areas (table 8).

Many indicators of habitat condition for Greater Sage-Grouse within type I habitat areas appear to be static or
improving on BLM rangelands Westwide from 2013 to 2018. The average percent of sagebrush cover shows
a small improvement (figure 2). Sagebrush height is relatively static (figure 3). The proportion of columnar-
shaped sagebrush remains low (figure 4). Nearly all (about 90%) sagebrush is spreading in shape (figure 5),
which is thought to be more beneficial for hiding cover. The proportions of sagebrush shape have stayed
generally constant through time. Percent cover of perennial grasses and forbs is increasing (figure 6). Mean
herbaceous plant species height shows modest increases over time (figure 7). Average percent bare ground, a
broader indicator of ecosystem health, has varied over time, but overall, it has decreased since 2013 (figure 8).

However, invasive plants are a threat to Greater Sage-Grouse habitat condition that appears to be increasing
within type I Greater Sage-Grouse habitat areas. Invasive plants were present on nearly 70% of habitat in 2018,
a number that has increased from a little over 50% in 2013 (figure 9). The percent of rangelands where invasive
plants were abundant (>25% of vegetation cover) has also increased, from about 10% in 2013 to nearly 30%

in 2018 (figure 10). Annual grasses such as cheatgrass (Bromus tectorum) and medusahead (Taeniatherum
capitatum) are important components of invasion that make up about 15% of vegetation on average, an increase
of 7% over the last 5 years (figure 11). The proportion of vegetation that is composed of all invasive plants is
also steadily increasing from 7% in 2013 to 17% in 2018 (figure 12).

Estimates of the same indicators outside of Greater Sage-Grouse habitat across BLM rangelands (type II areas)
provide context for condition and changes in habitat quality. In general, these lands are more arid than habitat
areas and are located further south and west and at lower elevations. It is therefore not surprising that indicator
values on these lands are generally less favorable for Greater Sage-Grouse. A notable exception is the presence
of invasive plants, which occurs in a higher proportion in Greater Sage-Grouse habitat. However, changes

in all indicators over time are often similar in direction. Refer to table 8 and figures 2 through 12 for the

type II estimates.

To put indicator values in context in terms of habitat condition within a particular state, refer to the state
monitoring reports (appendices 7—15).
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Figure 1. Map of monitoring plot locations in the Landscape Monitoring Framework including plot count by year.
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Table 7. Indicators of Habitat Condition for Greater Sage-Grouse Habitat within Habitat Areas (Type I)
(estimates include 80% confidence interval)

Typel 2013 2014 2015 2016 2017 2018

12% 12% 13% 13% 14% 14%

Percent cover of sagebrush on BLM rangelands (+1/-1) (+0/-0) (+0/-0) (+1-1) (+1/-1) (£1/-1)

13.5inches | 13.9inches | 14.6inches | 15.5inches | 14.9inches | 14.5inches

S SRR SRS A e D TS B e et (+0.4/-04) | (+03/03) | (+03/03) | (+03/-03) | (+05/-05) | (+04/-04)

12% 8% 8% 1% 13% 13%

Proportion of sagebrush that is columnar shaped on BLM rangelands (+1/-1) (+1/-1) (+1/-1) (+1/-1) (+1/-1) (+1/-1)

88% 92% 92% 89% 87% 87%

Proportion of sagebrush that is spreading shaped on BLM rangelands (+1/-1) (+1/-1) (+1/-1) (+1/-1) (+1/-1) (+1/-1)

27% 29% 29% 34% 35% 33%

Percent cover of perennial grasses and perennial forbs on BLM rangelands (+1/-1) (H1/-1) (1/-1) (+1/-1) (+1/-1) (+2/-2)

7.7 inches 10.2inches | 10.9inches | 11.4inches | 11.2inches | 10.6inches

Mean herbaceous plant species height in inches on BLM rangelands £02-02) | (+03-03) | (10202 | (10202 | (+02-02) | (+03/-03)

26% 28% 27% 22% 21% 21%

Percent cover of bare ground on BLM rangelands (+1/-1) (+1/-1) (+1/-1) (+1/-1) (+1/-1) (+1/-1)

54% 61% 64% 66% 69% 66%

Proportion of BLM rangelands with nonnative invasive species present (422 (43/3) (+2/-2) (422 (43/3) (+2/-2)

Proportion of BLM rangelands where >25% of foliar cover is comprised of 10% 16% 19% 22% 23% 29%
nonnative invasive species (+1/-1) (+1/-1) (+1/-1) (+1/-1) (+2/-2) (+2/-2)
7% 8% 10% 12% 13% 14%

Proportion of vegetation composed of annual grasses on BLM rangelands (+1/-1) (+1/-1) (+1/-1) (+1/-1) (+1/-1) (+1/-1)

Proportion of vegetation composed of nonnative invasive plant species on 7% 9% 12% 14% 15% 17%
BLM rangelands (+1/-1) (+1/-1) (+1/-1) (+1/-1) (+1/-1) (+1/-1)
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Table 8. Indicators of Habitat Condition for Greater Sage-Grouse Habitat Qutside Habitat Areas (Type II)
(estimates include 80% confidence interval)

Typell 2013 2014 2015 2016 2017 2018

5% 4% 4% 4% 4% 5%

Percent cover of sagebrush on BLM rangelands (+1/-1) (+0/-0) (1/-1) (+0/0) (+1/-) (H1/-1)

16.2inches | 13.8inches | 14.3inches | 14.1inches | 14.6inches | 13.7inches

S SRR SRS A e D TS B e et +1.0-1.0) | (06706 | (+08/-08) | (40707 | (+09/-09) | (+09/-0.9)

14% 10% 1% 1% 17% 13%

Proportion of sagebrush that is columnar shaped on BLM rangelands (44/-4) (43/3) (+2/-2) (43/3) (44/-4) (4/-4)

86% 90% 89% 89% 83% 87%

Proportion of sagebrush that is spreading shaped on BLM rangelands (44/-4) (+3/-3) (+2/-2) (+3/-3) (44/-4) (44/-4)

14% 15% 14% 14% 14% 14%

Percent cover of perennial grasses and perennial forbs on BLM rangelands (+1/-1) (£1/-1) (1/-1) (+1-1) (+1/-1) (+2/-2)

6.8 inches 7.5inches 8.11inches 8.0inches 8.0inches 7.6 inches

Mean herbaceous plant species height in inches on BLM rangelands (04/-04) | (+03-03) | (+03-03) | (+03/-03) | (+03/-03) | (+03/-03)

32% 28% 29% 32% 29% 26%

Percent cover of bare ground on BLM rangelands (22 (+1/-1) (+1/-1) (+2-2) (+1/-1) (+2-2)

56% 53% 58% 62% 64% 57%

Proportion of BLM rangelands with nonnative invasive species present (43/3) (43/3) (43/3) (43/3) (43/3) (4/-4)

Proportion of BLM rangelands where >25% of foliar cover is comprised of 21% 18% 16% 24% 32% 24%
nonnative invasive species (+3/-3) (+2/-2) (+2/-2) (+3/-3) (+3/-3) (+4/-4)
10% 8% 7% 10% 14% 1%

Proportion of vegetation composed of annual grasses on BLM rangelands (+1/-1) (+1/-1) (+1/-1) (+1/-1) (+2-2) (+2-2)

Proportion of vegetation composed of nonnative invasive plant species on 13% 11% 11% 15% 20% 15%
BLM rangelands (+2/-2) (+1/-1) (+1/-1) (+1/-1) (+2/-2) (+2/-2)
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Figure 2. Percent cover of sagebrush on BLM rangelands (80% confidence interval).
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Figure 3. Mean sagebrush species height in inches on BLM rangelands (80% confidence interval).
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Figure 4. Proportion of sagebrush that is columnar shaped on BLM rangelands (80% confidence interval).
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Figure 5. Proportion of sagebrush that is spreading shaped on BLM rangelands (80% confidence interval).

Greater Sage-Grouse Plan Implementation « Rangewide Monitoring Report for 2015-2020

21



BLM Rangelands West-Wide

100-

Type
L

&

ra
o
1

Fercent cover on BLM-administered lands
L
[ =]

2013 2014 2015 2016 2017 2018
Year

Figure 6. Percent cover of perennial grasses and perennial forbs on BLM rangelands (80% confidence interval).
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Figure 7. Mean herbaceous plant species height in inches on BLM rangelands (80% confidence interval).
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Figure 8. Percent cover of bare ground on BLM rangelands (80% confidence interval).
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Figure 9. Proportion of BLM rangelands with nonnative invasive species present (80% confidence interval).
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Figure 10. Proportion of BLM rangelands where nonnative invasive species are abundant (>25% of vegetation cover)
(80% confidence interval).
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Figure 11. Proportion of vegetation composed of annual grasses on BLM rangelands
(80% confidence interval).
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Figure 12. Proportion of vegetation composed of nonnative invasive plant species on BLM rangelands (80% confidence interval).

Question 2a. What is the amount of habitat degradation and the change in
that amount?

We present estimated anthropogenic disturbance footprint acreages at several scales of aggregation. First, we
summed the calculations to illustrate the estimated disturbance levels across all 105 BSUs combined (table 9).
Second, we summed BSUs within regions to illustrate the variation in disturbance across the range (tables 10
and 11). Finally, we present estimates of disturbance and change in disturbance for individual BSUs by surface
management agency and each BLM state/land use plan in appendices 3 and 4.

Collectively, the estimated percent of PHMAs/IHMAs disturbed across all BSUs increased since 2015 by
approximately 17,000 acres, representing a total increase of 0.03%. The estimated percent of PHMAs/IHMAs
disturbed in 2020 remains below 1% as a whole. Comparing the regional aggregations, the Rocky Mountain
Region’s increase in estimated percent of PHMAs/IHMASs disturbed is double that of the Great Basin Region
at 0.04% versus 0.02%, respectively. While the increase is not uniform between the two regions, the estimated
percent of PHMAs/IHMAs disturbed remains below 1% for both.

Acres presented are rounded to the nearest whole number, while annual acreage changes and percentages
are calculated from the raw analysis output data. This may lead to slight discrepancies if calculations are
performed using the rounded acres summarized here. As acreages are summarized by additional categories
(regions and surface management agency), error is introduced and reported acreages may not match overall
acreage summaries.
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Table 9. Disturbance Estimates Aggregated to all BSUs

Annual Change
Year Acres PHMAs/IHMAs Acres PHMAs/IHMAs % PHMAs/IHMAs .
within BSUs Disturbed withinBSUs | Disturbed within BSUs Acres PHMAs/IHMAs | % PHMAS/IHMAs Disturbed
Disturbed within BSUs within BSUs
2015 423,869 0.69% 10,820 0.02%
2016 434,688 0.71%
3,236 0.00%
2017 437,924 0.71%
61,340,226 864 0.01%
2018 438,789 0.72%
4 009
2019 442,433 0.72% 3645 0.00%
2020 441,149 0.72% -1,285 0.00%
Overall Change 17,280 0.03%
Table 10. Disturbance Estimates Aggregated to BSUs in the Rocky Mountain Region
Annual Change
Year Acres PHMAs/IHMAs Acres PHMAs/IHMAs % PHMAs/IHMAs ]
within BSUs Disturbed withinBSUs |  Disturbed within BSUs Acres PHMAs/IHMAs | % PHMAS/IHMAs Disturbed
Disturbed within BSUs within BSUs
2015 222,544 0.76% 7,076 0.02%
2016 229,620 0.78%
2,501 0.01%
2017 232,120 0.79%
29,482,127 198 0.00%
2018 232,319 0.79%
2,530 .019
2019 234,849 0.80% 3 0.01%
2020 234,450 0.80% -398 0.00%
Overall Change 11,907 0.04%
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Table 11. Disturbance Estimates Aggregated to BSUs in the Great Basin Region

Annual Change
Year Acres PHMAs/IHMAs Acres PHMAs/IHMAs % PHMAs/IHMAs ]
within BSUs Disturbed withinBSUs | Disturbed within BSUs Acres PHMAs/IHMAs | % PHMAS/IHMAs Disturbed
Disturbed within BSUs within BSUs
2015 201,332 0.63% 3,741 0.01%
2016 205,073 0.64%
735 <0.01%
2017 205,808 0.65%
31,858,813 666 <0.01%
2018 206,474 0.65%
1,115 0.01%
2019 207,589 0.65% D
2020 206,689 0.65% -900 <0.01%
Overall Change 5,357 0.02%

Greater Sage-Grouse Plan Implementation « Rangewide Monitoring Report for 2015-2020

27



Question 2b.  What is the intensity of activities and the change in
the intensity?

We present estimated density of energy and mining features at several scales of aggregation. First, we summed
the calculations to illustrate the estimated density levels across all 105 BSUs combined (table 12). Second, we
summed BSUs within regions to illustrate the variation in energy and mining density across the range (tables
13 and 14). Finally, we present estimates of density for individual BSUs by each BLM state/land use plan in
appendix 5.

Annual variation in counts of energy and mining features ranges from a decrease of several hundred to an
increase of several hundred across the range; however, the cumulative change in count and density remains
negligible (decrease of 120 features overall and a cumulative density change of <-0.01 facilities per 640 acres).
The regional summaries illustrate that the Rocky Mountain Region began and maintained the highest density of
energy and mining features (approximately 0.20 features per 640 acres), yet the change remains minimal over
time (<-0.01 change in features per 640 acres). The Great Basin Region analysis reflects a lack of large-scale
energy development, with density estimates constant across the monitoring period (approximately 0.01 features
per 640 acres).

Table 12. Density Estimates, Aggregated to All BSUs

Annual Change
Energy and Mining Density in
Year Acres PHMAs/IHMAs Feature Count in PHMAs/IHMAs Energy and Mining Feature | Density in PHMAs/IHMAs
within BSUs PHMAs/IHMAs within BSUs Count in PHMAs/IHMAs within BSUs
within BSUs (# per 640 acres) within BSUs (# per 640 acres)

2015 9,089 0.09 428 <-0.01
2016 8,661 0.09 7 <001

2017 8.933 0.09
61,340,226 228 0.01

2018 9,161 0.10
-238 -0.01

2019 8,923 0.09
2020 8,969 0.09 46 <0.01
Overall Change -120 <-0.01
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Table 13. Density Estimates, Aggregated to BSUs in the Rocky Mountain Region

Annual Change
Energy and Mining Density in
Year Acres PHMAs/IHMAs Feature Count in PHMAs/IHMAs Energy and Mining Feature Density in PHMAs/IHMASs
within BSUs PHMAs/IHMAs within BSUs Count in PHMAs/IHMAs within BSUs
within BSUs (# per 640 acres) within BSUs (# per 640 acres)

2015 8,804 0.19 376 -0.01

2016 8,428 0.18
245 0.01

2017 8,673 0.19
29,482,127 227 <0.01

2018 8,900 0.19
2019 8,662 0.19 28 <00
2020 8,702 0.19 40 <0.01
Overall Change -120 <-0.01

Table 14. Density Estimates, Aggregated to BSUs in the Great Basin Region

Energy and Mining Density in Annal Change
Year Acres !;:MA;?UHMAS Feature Count in PHMAs/ PH!\::.S /I;I Sl\:‘lAs Energy and Mining Feature | Density in PHMAs/IHMAs
WIEHIR BSES IHMAS within BSUs : #‘”' ;:o s ) Count in PHMAs/IHMAs within BSUs
peroalacres within BSUs (# per 640 acres)
2015 285 0.01 -5 -0.01
2016 233 0.00
27 <0.01
2017 260 0.01
31,858,813 1 <0.01
2018 261 0.01
0 0.00
2019 261 0.01
2020 267 0.01 6 <0.01
Overall Change -18 <-0.01
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Question 2c.  What is the amount of reclaimed energy-related degradation and
the change in the amount?

Reclamation of oil and gas related degradation, as determined via the methods described in this report, occurred
in Wyoming, Colorado, Utah, and Montana. In total, 665 acres of previous degradation was reclaimed since
2015 (table 15). The BLM’s corporate datasets may not be comprehensive enough to answer this question,
indicating a need to improve our data collection and data management for reclamation activities.

Table 15. Estimates of Final Reclamation at Plugged and Abandoned Oil and Gas Wells in PHMAs and IHMAs Based on Approved Final
Abandonment Notices per the BLM's Automated Fluid Minerals Support System

States Number of Approved Final Abandonment Notices _
Latitude/Longitude Method Legal Land Descriptions Method
Wy 81 38 119
(1] 6 3 9
ut 1 0 1
MT 0 4 4
Total Number 88 45 133
Total Acres 440 225 665
Question 3. What is the population estimation of sage-grouse and the

change in the population estimation?

State by state summaries of sage-grouse population data shared with the BLM state offices by the state wildlife
agencies can be found in the state monitoring reports (appendices 7-15). The overall population trends of sage-
grouse were published in the USGS rangewide population monitoring report (Coates et al. 2021).

Question 4. How are the BLM and USFS contributing to changes in the

amount of sagebrush?

Change over time in sagebrush availability, as described in detail in the monitoring framework, is largely driven
by factors that the BLM does not control (i.e., the factors do not reflect discretionary actions or authorizations).
The one exception would be the impervious surface dataset applied to generate the 2012 and 2017 sagebrush
availability data. Discretionary actions or authorizations may be reflected in this sagebrush removal dataset via
road construction and other actions that would create a surface that the National Land Cover Database classifies
as impervious.

We summarize the annual and cumulative change in sagebrush availability similarly to the results for questions
la and 1D, identifying both the factor causing loss (wildfire, agricultural conversion, impervious surface, and
any combination of these where they co-occurred) and the surface management agency for the acres on which
the losses occurred. We also summarize sagebrush loss estimates as a percentage of total timeframe loss. We
present all estimates at several scales of aggregation. First, we present the sagebrush loss estimates aggregated
across all 105 BSUs combined (tables 16 and 17). Second, we present BSUs within the Rocky Mountain
Region (tables 18 and 19) and the Great Basin Region (tables 20 and 21) to illustrate the regional variation in
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sagebrush loss estimates. We present the sagebrush loss estimates by cause and surface management agency for

individual BSUs by each BLLM state/land use plan in appendix 6.

Collectively, the BLM-managed land had the largest percent of the total sagebrush loss across the monitoring
period (56%), followed by private lands (32%). The primary driver of sagebrush loss across all PHMAs/
IHMAs within BSUs is wildfire, which accounted for the largest percent of the total loss (72%), followed

by impervious surface (16%), and agriculture conversion (12%). The loss to impervious surfaces applied to
generate the 2017 EVT dataset spans the majority of the monitoring period (2012-2017) and may contain
existing development on the landscape that was mapped differently than in the previous impervious dataset
used to generate the 2012 baseline EVT. For example, a road may be represented in both datasets; however,
its extent differs slightly when comparing the two. Such differences, attributable to updated imagery and its
subsequent classification into impervious surfaces, may lead to overreporting the loss of sagebrush.

Looking at regional drivers of sagebrush loss, the percent of the total loss from agricultural conversion (38%)
and wildfire (34%) outpace impervious surface (27%) in the Rocky Mountain Region, with the majority of
loss (66%) occurring on private lands, followed by BLM-managed lands (26%). In the Great Basin Region,
the majority of the total sagebrush loss is due to wildfire (87%), followed by impervious surface (12%) and
agriculture conversion (2%), most of which has primarily occurred on BLM-managed lands (68%) versus
private lands (19%).

Acres presented are rounded to the nearest whole number, while annual acreage changes and percentages
are calculated from the raw analysis output data. This may lead to slight discrepancies if calculations are
performed using the rounded acres summarized here. As acreages are summarized by additional categories
(regions and surface management agency), error is introduced and reported acreages may not match overall
acreage summaries.
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Table 16. Sagebrush Loss Estimates (Acres) by Cause and Surface Management Agency Aggregated to all BSUs

Cause
Surface . Agriculture .
Interval Management | pgriculture : Impervious | AIACUUre | ¢ versionand | Fireand Lokl
Agency Conversion Fire Surface Converflon Impervious Impervious
and Fire Surface Surface
m?:;:;g:d 1,910 70,407 N/A 2 N/A N/A 72,320
Forest Service 133 3,322 N/A 0 N/A N/A 3,455
QOther Federal 65 2,383 N/A 0 N/A N/A 2,448
20122003 Tee 846 4,836 N/A 0 N/A N/A 5,682
Private 23,243 18,806 N/A 7 N/A N/A 42,056
Other 93 64 N/A 0 N/A N/A 158
Total 26,290 99,819 N/A 9 N/A N/A 126,118
m’;:;:;g:d 7,528 87,272 N/A 10 N/A N/A 94,811
Forest Service 78 414 N/A 0 N/A N/A 492
QOther Federal 291 0 N/A 0 N/A N/A 291
2013-2014 Tere 3,32 5,913 N/A 2 N/A N/A 9,147
Private 59,102 51,749 N/A 135 N/A N/A 110,986
Other 125 0 N/A 0 N/A N/A 125
Total 70,356 145,349 N/A 147 N/A N/A 215,852
m’;:;:n:g?d 4797 110,822 N/A 2 N/A NA[ 115621
Forest Service 153 142 N/A 0 N/A N/A 295
Other Federal 81 100 N/A 0 N/A N/A 181
2014-2015 I'gre 1552 4,965 N/A 0 N/A N/A 6,517
Private 34,810 25,506 N/A 17 N/A N/A 60,333
Other 147 138 N/A 0 N/A N/A 285
Total 41,540 141,673 N/A 19 N/A N/A 183,232
,?A‘;'::;:;tf:d 5,474 38,132 N/A 13 N/A N/A 13,619
Forest Service 72 46 N/A 0 N/A N/A 19
Other Federal 55 0 N/A 0 N/A N/A 55
2015-2016 I i 1,646 1,299 N/A 0 N/A N/A 2,944
Private 29,394 14,321 N/A 15 N/A N/A 43,730
Other 152 0 N/A 0 N/A N/A 152
Total 36,792 53,798 N/A 29 N/A N/A 90,618
&i’ﬁ:;:;tﬂ?d 3,738 139,804 159,674 8 2 01| 303,672
Forest Service 69 4,784 17,009 0 0 61 21,924
Other Federal 88 419 5,940 0 1 1 6,449
2016-2017 State 1,831 9,338 17,493 2 10 48 28,722
Private 30,736 89,205 105,525 42 263 461 226,232
Other 521 353 2,400 0 1 3 3,279
Total 36,984 243,904 308,042 52 297 1,000 590,278
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Table 16 (continued). Sagebrush Loss Estimates (Acres) by Cause and Surface Management Agency Aggregated to all BSUs

Cause
Surface . Agriculture .
Interval Management | pgriculture : Impervious | AICUtUre | ¢ versionand | Fireand Lol
Agency Conversion Fire Surface Converflon Impervious Impervious
and Fire Surface Surface
;if:;:;g’t‘d 2,334 454,271 N/A 4 N/A NA| 456,609
Forest Service 107 91,286 N/A 0 N/A N/A 91,393
Other Federal 130 920 N/A 0 N/A N/A 1,050
2007-2018  I'ee 686 45,485 N/A 1 N/A N/A 46,172
Private 11,438 115,362 N/A 30 N/A N/A 126,830
Other 50 34 N/A 0 N/A N/A 84
Total 14,745 707,357 N/A 35 N/A NA[ 722,137
f;:ﬁ:;:;ti’t‘d 25,782 900,708 159,674 40 2 27| 1,086,652
Forest Service 612 99,994 17,009 0 0 61 117,677
Cumulative Other Federal 709 3,823 5,940 0 1 1 10,473
2012-2018 | State 9,793 71,835 17,493 5 10 48 99,184
Private 188,723 314,949 105,525 246 263 461 610,166
Other 1,089 590 2,400 0 1 3 4,083
Total 226,708 1,391,899 308,042 291 297 1,000 | 1,928,236
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Table 17. Sagebrush Loss Estimates as a Percentage of Total Timeframe Loss by Cause and Surface Management Agency Aggregated to

all BSUs
Cause
Surface . Agriculture .
Interval Management Agriculture Impervious Agriculture Conversion and Fire and Total
Agency X Fire Conversion . Impervious
Conversion Surface and Fire Impervious Surface
Surface
f;‘;::;:;ti’t‘d 151% 55.83% N/A 0.00% N/A N/A 57.34%
Forest Service 0.11% 2.63% N/A 0.00% N/A N/A 2.74%
Other Federal 0.05% 1.89% N/A 0.00% N/A N/A 1.94%
2012-2013 State 0.67% 3.83% N/A 0.00% N/A N/A 4.51%
Private 18.43% 14.91% N/A 0.01% N/A N/A 33.35%
Other 0.07% 0.05% N/A 0.00% N/A N/A 0.13%
Total 20.85% 79.15% N/A 0.01% N/A N/A 100.00%
f;‘;::;:;t;’t‘d 3.49% 40.43% N/A 0.00% N/A N/A 43.92%
Forest Service 0.04% 0.19% N/A 0.00% N/A N/A 0.23%
Other Federal 0.13% 0.00% N/A 0.00% N/A N/A 0.13%
2013-2014
State 1.50% 2.74% N/A 0.00% N/A N/A 4.24%
Private 27.38% 23.97% N/A 0.06% N/A N/A 51.42%
Other 0.06% 0.00% N/A 0.00% N/A N/A 0.06%
Total 32.59% 67.34% N/A 0.07% N/A N/A 100.00%
m::;:;::d 262% 60.48% N/A 0.00% N/A N/A 63.10%
Forest Service 0.08% 0.08% N/A 0.00% N/A N/A 0.16%
Other Federal 0.04% 0.05% N/A 0.00% N/A N/A 0.10%
2014-2015
State 0.85% 2.71% N/A 0.00% N/A N/A 3.56%
Private 19.00% 13.92% N/A 0.01% N/A N/A 32.93%
Other 0.08% 0.08% N/A 0.00% N/A N/A 0.16%
Total 22.67% 77.32% N/A 0.01% N/A N/A 100.00%
fA‘;rrf:;e";g't‘d 6.04% 42.08% N/A 0.01% N/A N/A 48.13%
Forest Service 0.08% 0.05% N/A 0.00% N/A N/A 0.13%
Other Federal 0.06% 0.00% N/A 0.00% N/A N/A 0.06%
2015-2016 State 1.82% 1.43% N/A 0.00% N/A N/A 3.25%
Private 32.44% 15.80% N/A 0.02% N/A N/A 48.26%
Other 0.17% 0.00% N/A 0.00% N/A N/A 0.17%
Total 40.60% 59.37% N/A 0.03% N/A N/A 100.00%
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Table 17 (continued). Sagebrush Loss Estimates as a Percentage of Total Timeframe Loss by Cause and Surface Management Agency

Aggregated to all BSUs
Cause
Surface . Agriculture .
Interval Management | pgriculture Impervious SARIETE | e ey || EETE Total
Agenc ; Fire Conversion ; Impervious
qenuy Conversion Surface and Fire Impervious Surface
Surface
Bureau of Land
Management 0.63% 23.68% 27.05% 0.00% 0.00% 0.07% 51.45%
Forest Service 0.01% 0.81% 2.88% 0.00% 0.00% 0.01% 3.71%
Other Federal 0.01% 0.07% 1.01% 0.00% 0.00% 0.00% 1.09%
2016-2017 State 0.31% 1.58% 2.96% 0.00% 0.00% 0.01% 4.87%
Private 5.21% 15.11% 17.88% 0.01% 0.04% 0.08% 38.33%
Other 0.09% 0.06% 0.41% 0.00% 0.00% 0.00% 0.56%
Total 6.27% 41.32% 52.19% 0.01% 0.05% 0.17% 100.00%
fﬂ‘ﬁgge";ﬁ]’t‘d 0.32% 62.91% N/A 0.00% N/A NA|  63.23%
Forest Service 0.01% 12.64% N/A 0.00% N/A N/A 12.66%
Other Federal 0.02% 0.13% N/A 0.00% N/A N/A 0.15%
20172018 State 0.10% 6.30% N/A 0.00% N/A N/A 6.39%
Private 1.58% 15.98% N/A 0.00% N/A N/A 17.56%
Other 0.01% 0.00% N/A 0.00% N/A N/A 0.01%
Total 2.04% 97.95% N/A 0.00% N/A N/A 100.00%
m’;:;:;t‘:d 1.34% 46.71% 8.28% 0.00% 0.00% 0.02% | 5635%
Forest Service 0.03% 5.19% 0.88% 0.00% 0.00% 0.00% 6.10%
Cumulative | Other Federal 0.04% 0.20% 0.31% 0.00% 0.00% 0.00% 0.54%
2012-2018 State 0.51% 3.73% 0.91% 0.00% 0.00% 0.00% 5.14%
Private 9.79% 16.33% 5.47% 0.01% 0.01% 0.02% 31.64%
Other 0.06% 0.03% 0.12% 0.00% 0.00% 0.00% 0.21%
Total 11.76% 72.19% 15.98% 0.02% 0.02% 0.05% 100.00%
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Table 18. Sagebrush Loss Estimates (Acres) by Cause and Surface Management Agency Aggregated to BSUs in the Rocky Mountain Region

Cause
Surface . Agriculture .
Interval Management | pgriculture . Impervious Agriculture | ¢ ersionand | Fireand Total
Agency Conversion Fire Surface Conver.smn Impervious Impervious
and Fire Surface Surface
LIRS 930 2,983 N/A 0 N/A N/A 3912
Management
Forest Service 23 147 N/A 0 N/A N/A 170
Other Federal 21 47 N/A 0 N/A N/A 68
20122003 I e 701 1,016 N/A 0 N/A N/A 1,718
Private 18,029 2,815 N/A 0 N/A N/A 20,844
Other 37 0 N/A 0 N/A N/A 37
Total 19,741 7,008 N/A 0 N/A N/A 26,749
N alend 7,018 5,543 N/A 1 N/A N/A 12,562
Management
Forest Service 28 0 N/A 0 N/A N/A 28
Other Federal 272 0 N/A 0 N/A N/A 272
2013-2014
State 3,203 1,036 N/A 0 N/A N/A 4,239
Private 56,841 13,277 N/A 6 N/A N/A 70,123
Other 26 0 N/A 0 N/A N/A 26
Total 67,388 19,856 N/A 7 N/A N/A 87,250
LIRS 3,908 2,051 N/A 0 N/A N/A 5,960
Management
Forest Service 18 0 N/A 0 N/A N/A 18
Other Federal 59 100 N/A 0 N/A N/A 159
2014-2015
State 1,486 238 N/A 0 N/A N/A 1,724
Private 31,648 3,358 N/A 10 N/A N/A 35,016
Other 20 m N/A 0 N/A N/A 131
Total 37,140 5,859 N/A 10 N/A N/A 43,010
Bureau of Land 5,100 1,033 N/A 10 N/A N/A 6,144
Management
Forest Service 21 0 N/A 0 N/A N/A 21
Other Federal 48 0 N/A 0 N/A N/A 48
2015-2016
State 1,596 36 N/A 0 N/A N/A 1,633
Private 26,040 3,319 N/A 13 N/A N/A 29,372
Other 12 0 N/A 0 N/A N/A 12
Total 32,818 4,388 N/A 23 N/A N/A 37,230
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Table 18 (continued). Sagebrush Loss Estimates (Acres) by Cause and Surface Management Agency Aggregated to BSUs in the Rocky

Mountain Region

Cause
Surface . Agriculture .
Interval Management | pgriculture : Impervious | AICUtUre | ¢ versionand | Fireand Lol
Agency Conversion Fire Surface Converflon Impervious Impervious
and Fire Surface Surface
EEE G 3,206 12,878 61,521 7 17 47 77,675
Management
Forest Service 10 0 3,985 0 0 0 3,995
Other Federal 64 129 1,475 0 0 1 1,669
2016-2017
State 1,798 5,823 11,514 2 10 36 19,184
Private 28,320 70,210 65,855 16 235 366 165,002
Other 40 0 542 0 0 0 582
Total 33,437 89,040 144,892 25 263 449 268,107
EAlEE Gl 1,565 27,527 N/A 0 N/A N/A 29,092
Management
Forest Service 43 70 N/A 0 N/A N/A 113
Other Federal 74 28 N/A 0 N/A N/A 102
2017-2018
State 604 6,927 N/A 0 N/A N/A 7,531
Private 8,918 20,573 N/A 24 N/A N/A 29,515
Other 15 31 N/A 0 N/A N/A 46
Total 11,219 55,156 N/A 24 N/A N/A 66,399
Bureau of Land 21,728 52,015 61,521 19 17 47 135,346
Management
Forest Service 142 217 3,985 0 0 0 4,345
Cumulative | Other Federal 538 305 1,475 0 0 1 2,319
2012-2018 State 9,389 15,076 11,514 2 10 36 36,028
Private 169,796 113,552 65,855 69 235 366 349,873
Other 149 142 542 0 0 0 834
Total 201,743 181,308 144,892 90 263 449 528,744
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Table 19. Sagebrush Loss Estimates as a Percentage of Total Timeframe Loss by Cause and Surface Management Agency Aggregated to BSUs in
the Rocky Mountain Region

Cause
Surface . Agriculture .
Interval Management Agriculture Impervious Agriculture Conversion and Fire and Total
Agency . Fire Conversion . Impervious
Conversion Surface and Fire Impervious Surface
Surface
fA‘;rrf:;‘e";tf]'t‘d 3.48% 11.15% N/A 0.00% N/A N/A 14.63%
Forest Service 0.09% 0.55% N/A 0.00% N/A N/A 0.64%
Other Federal 0.08% 0.18% N/A 0.00% N/A N/A 0.26%
2012-2013
State 2.62% 3.80% N/A 0.00% N/A N/A 6.42%
Private 67.40% 10.52% N/A 0.00% N/A N/A 77.92%
Other 0.14% 0.00% N/A 0.00% N/A N/A 0.14%
Total 73.80% 26.20% N/A 0.00% N/A N/A 100.00%
fA‘;r::;‘e";ti't‘d 8.04% 6.35% N/A 0.00% N/A N/A 14.40%
Forest Service 0.03% 0.00% N/A 0.00% N/A N/A 0.03%
Other Federal 0.31% 0.00% N/A 0.00% N/A N/A 0.31%
2013-2014
State 3.67% 1.19% N/A 0.00% N/A N/A 4.86%
Private 65.15% 15.22% N/A 0.01% N/A N/A 80.37%
Other 0.03% 0.00% N/A 0.00% N/A N/A 0.03%
Total 77.24% 22.76% N/A 0.01% N/A N/A 100.00%
fA‘;'rf:;e";tf]’t‘d 9.09% 477% N/A 0.00% N/A N/A 13.86%
Forest Service 0.04% 0.00% N/A 0.00% N/A N/A 0.04%
2014- 2015 Other Federal 0.14% 0.23% N/A 0.00% N/A N/A 0.37%
State 3.46% 0.55% N/A 0.00% N/A N/A 4.01%
Private 73.58% 7.81% N/A 0.02% N/A N/A 81.42%
Other 0.05% 0.26% N/A 0.00% N/A N/A 0.31%
Total 86.35% 13.62% N/A 0.02% N/A N/A 100.00%
,?A‘;'rf:;e";t?t'd 13.70% 2.78% N/A 0.03% N/A N/A 16.50%
Forest Service 0.06% 0.00% N/A 0.00% N/A N/A 0.06%
20152016 Other Federal 0.13% 0.00% N/A 0.00% N/A N/A 0.13%
State 4.29% 0.10% N/A 0.00% N/A N/A 4.39%
Private 69.95% 8.91% N/A 0.03% N/A N/A 78.89%
Other 0.03% 0.00% N/A 0.00% N/A N/A 0.03%
Total 88.15% 11.79% N/A 0.06% N/A N/A 100.00%
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Table 19 (continued). Sagebrush Loss Estimates as a Percentage of Total Timeframe Loss by Cause and Surface Management Agency
Aggregated to BSUs in the Rocky Mountain Region

Cause
Surface . Agriculture .
Interval Management Agriculture Impervious Agriculture Conversion and Fire and Total
Agenc . Fire Conversion . Impervious
gency Conversion Surface and Fire Impervious Surface
Surface
Bureau of Land ) ) 0 ) 0 N 0
Management 1.20% 4.80% 22.95% 0.00% 0.01% 0.02% 28.97%
Forest Service 0.00% 0.00% 1.49% 0.00% 0.00% 0.00% 1.49%
2016- 2017 Other Federal 0.02% 0.05% 0.55% 0.00% 0.00% 0.00% 0.62%
State 0.67% 2.17% 4.29% 0.00% 0.00% 0.01% 7.16%
Private 10.56% 26.19% 24.56% 0.01% 0.09% 0.14% 61.54%
Other 0.01% 0.00% 0.20% 0.00% 0.00% 0.00% 0.22%
Total 12.47% 33.21% 54.04% 0.01% 0.10% 0.17% 100.00%
Bureau of Land 2.36% 41.46% N/A 0.00% N/A N/A 43.81%
Management
Forest Service 0.06% 0.11% N/A 0.00% N/A N/A 0.17%
2017-2018 Other Federal 0.11% 0.04% N/A 0.00% N/A N/A 0.15%
State 0.91% 10.43% N/A 0.00% N/A N/A 11.34%
Private 13.43% 30.98% N/A 0.04% N/A N/A 44.45%
Other 0.02% 0.05% N/A 0.00% N/A N/A 0.07%
Total 16.90% 83.07% N/A 0.04% N/A N/A 100.00%
,'f;;ﬁ:;:;ti?d 411% 9.849% 11.64% 0.00% 0.00% 0.01% 25.60%
Forest Service 0.03% 0.04% 0.75% 0.00% 0.00% 0.00% 0.82%
Cumulative | Other Federal 0.10% 0.06% 0.28% 0.00% 0.00% 0.00% 0.44%
2012-2018 | state 1.78% 2.85% 2.18% 0.00% 0.00% 0.01% 6.81%
Private 32.11% 21.48% 12.45% 0.01% 0.04% 0.07% 66.17%
Other 0.03% 0.03% 0.10% 0.00% 0.00% 0.00% 0.16%
Total 38.16% 34.29% 27.40% 0.02% 0.05% 0.08% 100.00%
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Table 20. Sagebrush Loss Estimates by Cause and Surface Management Agency Aggregated to BSUs in the Great Basin Region

Cause
Surface . Agriculture .
Interval Management | pgriculture . Impervious Agriculture | ¢ ersionand | Fireand Total
Agency Conversion Fire Surface Conver.smn Impervious Impervious
and Fire Surface Surface
LIRS 977 67,443 N/A 2 N/A N/A 68,422
Management
Forest Service 109 3,175 N/A 0 N/A N/A 3,285
Other Federal 44 2,340 N/A 0 N/A N/A 2,383
2012-2013
State 145 3,807 N/A 0 N/A N/A 3,952
Private 5,192 15,981 N/A 6 N/A N/A 21,179
Other 82 66 N/A 0 N/A N/A 148
Total 6,549 92,811 N/A 9 N/A N/A 99,369
Bureau of Land 511 81,723 N/A 10 N/A N/A 82,243
Management
Forest Service 50 415 N/A 0 N/A N/A 465
Other Federal 19 0 N/A 0 N/A N/A 19
2013-2014
State 28 4873 N/A 2 N/A N/A 4,904
Private 2,252 38,482 N/A 128 N/A N/A 40,862
Other 109 0 N/A 0 N/A N/A 109
Total 2,968 125,493 N/A 140 N/A N/A 128,602
Bureau of Land 887 108,764 N/A 2 N/A NA| 109,652
Management
Forest Service 135 142 N/A 0 N/A N/A 277
Other Federal 21 0 N/A 0 N/A N/A 21
2014-2015
State 66 4,728 N/A 0 N/A N/A 4,793
Private 3,153 22,146 N/A 7 N/A N/A 25,306
Other 139 35 N/A 0 N/A N/A 173
Total 4,400 135,813 N/A 8 N/A N/A 140,222
S 373 37,087 N/A 3 N/A N/A 37,463
Management
Forest Service 51 46 N/A 0 N/A N/A 98
Other Federal 6 0 N/A 0 N/A N/A 6
2015-2016
State 49 1,263 N/A 0 N/A N/A 1,312
Private 3,345 10,589 N/A 2 N/A N/A 13,937
Other 148 425 N/A 0 N/A N/A 573
Total 3,974 49,410 N/A 5 N/A N/A 53,389
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Table 20 (continued). Sagebrush Loss Estimates by Cause and Surface Management Agency Aggregated to BSUs in the Great Basin Region

Cause
Surface . Agriculture .
Interval Management | pgriculture . Impervious Agriculture | ¢ ersionand | Fireand Total
Agency Conversion Fire Surface Conver.smn Impervious Impervious
and Fire Surface Surface
Bureau of Land 532 126,936 98,156 1 4 380 226010
Management
Forest Service 60 4,784 13,018 0 0 61 17,924
Other Federal 25 289 4,362 0 1 0 4,676
2016 -2017
State 32 3,516 5,980 0 0 12 9,539
Private 2414 18,430 39,485 25 28 88 60,470
Other 484 909 2,148 0 1 10 3,552
Total 3,548 154,863 163,149 26 34 551 322,17
Bureau of Land 769 426,743 N/A 4 N/A NA| 427516
Management
Forest Service 64 91,216 N/A 0 N/A N/A 91,280
Other Federal 56 892 N/A 0 N/A N/A 948
2017-2018
State 82 38,557 N/A 0 N/A N/A 38,639
Private 2,519 94,789 N/A 6 N/A N/A 97,314
Other 35 3 N/A 0 N/A N/A 38
Total 3,525 652,200 N/A 10 N/A N/A 655,735
Bureau of Land 4,049 848,695 98,156 21 4 380 951,306
Management
Forest Service 470 99,778 13,018 0 0 61 113,328
Cumulative | Other Federal 171 3,521 4,362 0 1 0 8,054
2012-2018 | State 402 56,743 5,980 2 0 12 63,139
Private 18,875 200,415 39,485 175 28 88 259,067
Other 997 1,437 2,148 0 1 10 4,594
Total 24,964 1,210,590 163,149 199 34 551 | 1,399,488
Greater Sage-Grouse Plan Implementation + Rangewide Monitoring Report for 2015-2020 41




Table 21. Sagebrush Loss Estimates as a Percentage of Total Timeframe Loss by Cause and Surface Management Agency Aggregated to BSUs in
the Great Basin Region

Cause
Surface Agriculture
Interval Management | pgriculture Impervious Agriculture Conversion Fire and Total
Agency Conversion Fire Surface Conversion and Impervious
and Fire Impervious Surface
Surface
;iif:;:;ﬁ?d 0.98% 67.87% N/A 0.00% N/A N/A 68.86%
Forest Service 0.11% 3.20% N/A 0.00% N/A N/A 3.31%
Other Federal 0.04% 2.35% N/A 0.00% N/A N/A 2.40%
2012-2013
State 0.15% 3.83% N/A 0.00% N/A N/A 3.98%
Private 5.22% 16.08% N/A 0.01% N/A N/A 2131%
Other 0.08% 0.07% N/A 0.00% N/A N/A 0.15%
Total 6.59% 93.40% N/A 0.01% N/A N/A 100.00%
,'f;;f:;‘:;g’t‘d 0.40% 63.55% N/A 0.01% N/A N/A 63.95%
Forest Service 0.04% 0.32% N/A 0.00% N/A N/A 0.36%
Other Federal 0.01% 0.00% N/A 0.00% N/A N/A 0.01%
2013-2014
State 0.02% 3.79% N/A 0.00% N/A N/A 3.81%
Private 1.75% 29.92% N/A 0.10% N/A N/A 31.77%
Other 0.08% 0.00% N/A 0.00% N/A N/A 0.08%
Total 2.31% 97.58% N/A 0.11% N/A N/A 100.00%
m’;:;:;tf:d 0.63% 77.57% N/A 0.00% N/A N/A 78.20%
Forest Service 0.10% 0.10% N/A 0.00% N/A N/A 0.20%
Other Federal 0.02% 0.00% N/A 0.00% N/A N/A 0.02%
2014-2015
State 0.05% 337% N/A 0.00% N/A N/A 3.42%
Private 2.25% 15.79% N/A 0.00% N/A N/A 18.05%
Other 0.10% 0.02% N/A 0.00% N/A N/A 0.12%
Total 3.14% 96.86% N/A 0.01% N/A N/A 100.00%
,?A‘;'::;:;t;?d 0.70% 69.47% N/A 0.01% N/A N/A 70.17%
Forest Service 0.10% 0.09% N/A 0.00% N/A N/A 0.18%
Other Federal 0.01% 0.00% N/A 0.00% N/A N/A 0.01%
2015-2016
State 0.09% 2.36% N/A 0.00% N/A N/A 2.46%
Private 6.27% 19.83% N/A 0.00% N/A N/A 26.10%
Other 0.28% 0.80% N/A 0.00% N/A N/A 1.07%
Total 7.44% 92.55% N/A 0.01% N/A N/A 100.00%
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Table 21 (continued). Sagebrush Loss Estimates as a Percentage of Total Timeframe Loss by Cause and Surface Management Agency Aggregat-
ed to BSUs in the Great Basin Region

Cause
Surface . Agricultflre .
Interval Management | pgriculture Imperyious Agriculture Conversion Fireand Total
Agenc : Fire Conversion and Impervious
gEncy Conversion Surface . .
and Fire Impervious Surface
Surface
Bureau of Land
Management 0.17% 39.40% 30.47% 0.00% 0.00% 0.12% 70.15%
Forest Service 0.02% 1.48% 4.04% 0.00% 0.00% 0.02% 5.56%
Other Federal 0.01% 0.09% 135% 0.00% 0.00% 0.00% 145%
2006-2017 [ere 0.01% 1.09% 1.86% 0.00% 0.00% 0.00% 2.96%
Private 0.75% 5.72% 12.26% 0.01% 0.01% 0.03% 18.77%
Other 0.15% 0.28% 0.67% 0.00% 0.00% 0.00% 1.10%
Total 1.10% 48.07% 50.64% 0.01% 0.01% 0.17% 100.00%
,?A‘;'rf:;e";tf:d 0.12% 65.08% N/A 0.00% N/A N/A 65.20%
Forest Service 0.01% 13.91% N/A 0.00% N/A N/A 13.92%
Other Federal 0.01% 0.14% N/A 0.00% N/A N/A 0.14%
2007-2018  I'eire 0.01% 5.88% N/A 0.00% N/A N/A 5.89%
Private 0.38% 14.46% N/A 0.00% N/A N/A 14.84%
Other 0.01% 0.00% N/A 0.00% N/A N/A 0.01%
Total 0.54% 99.46% N/A 0.00% N/A N/A 100.00%
EAl;rrf:;eor:]tzrt]d 0.29% 60.64% 7.01% 0.00% 0.00% 0.03% 67.98%
Forest Service 0.03% 7.13% 0.93% 0.00% 0.00% 0.00% 8.10%
Cumulative | Other Federal 0.01% 0.25% 031% 0.00% 0.00% 0.00% 0.58%
2012-2018 State 0.03% 4.05% 0.43% 0.00% 0.00% 0.00% 4.51%
Private 1.35% 14.32% 2.82% 0.01% 0.00% 0.01% 18.51%
Other 0.07% 0.10% 0.15% 0.00% 0.00% 0.00% 0.33%
Total 1.78% 86.50% 11.66% 0.01% 0.00% 0.04% 100.00%
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Question 5. How are the BLM and USFS contributing to disturbance?

We further analyzed estimated disturbance footprints in PHMAs/IHMAs by surface management agency and
present them at several scales of aggregation. First, we summed the calculations to illustrate the estimated
disturbance levels across all 105 BSUs combined by agency type (table 22). Second, we summed BSUs within
regions to illustrate the variation in disturbance across the range by agency type (tables 23 and 24). Finally, we
present estimates of disturbance for individual BSUs by each BLM state/land use plan and surface management
agency in appendices 3 and 4.

Summarizing disturbance in PHMAs/IHMAs for all BSUs illustrates that the majority of disturbance occurs

on BLM-managed land (over 46%) followed by privately managed land (approximately 41%). Regionally,

the majority of surface disturbance occurs in privately managed PHMAs/IHMAs in the Rocky Mountain Region
(over 51%) followed by BLM-managed PHMAs/IHMAs (approximately 39%), whereas the opposite is true

in the Great Basin Region, with 55% occurring on BLM-managed PHMAs/IHMAs and 30% on privately
managed PHMAs/IHMAs.

Cumulative increase in disturbance is highest within the BLM-managed PHMAs/IHMAs (9,938 acres),
followed by privately managed PHMAs/IHMAs (9,177 acres) across all BSUs. Regionally, the Rocky
Mountain Region contained the majority of the increase in estimated disturbance (11,907 acres of the total
17,264 acres), and these increases occurred primarily on privately managed and BLM-managed land (5,971
acres and 7,955 acres, respectively). In the Great Basin Region, the estimated increase in disturbance totals
approximately 5,357 acres, and the increases are primarily on privately managed and BLM-managed PHMAs/
IHMAs (3,206 and 1,984 acres, respectively).

For the percentage of PHMAs/IHMAs disturbed within each surface management entity category, private and
other managed lands have just below 1% of their PHMAs/IHMAs disturbed, followed by lands managed by the
Forest Service (0.72%), state (0.69%), BLM (0.60%), and lands managed by other federal agencies (0.50%)
across all BSUs (table 22). In the Rocky Mountain Region, private and other managed lands have the highest
percentage of PHMAs/IHMAs disturbed (0.89% and 0.88%, respectively), followed by the Forest Service,
BLM, state, and other federal agencies (0.83%, 0.72%, 0.69%, and 0.62%, respectively) (table 23). In the
Great Basin Region, private and other managed lands have the highest percentage of PHMAs/IHMAs disturbed
(1.06% and 0.95%, respectively), followed by state, Forest Service, BLM, and other federally managed lands
(0.70%, 0.69%, 0.54%, and 0.46%, respectively) (table 24).

Acres presented are rounded to the nearest whole number, while annual acreage changes and percentages
are calculated from the raw analysis output data. This may lead to slight discrepancies if calculations are
performed using the rounded acres summarized here. As acreages are summarized by additional categories
(regions and surface management agency), error is introduced and reported acreages may not match overall
acreage summaries.
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Table 22. Disturbance Estimates by Surface Management Agency, Aggregated to All BSUs

Surface Management Agency
ear BRI S :: IT::: Fore'st Other State Private Other Total
Management Service | Federal
Acres of Disturbance on PHMAs/IHMAs 1954551 21,220 7,495 24,010 | 172417 3,278 | 423,875
2015 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.58% | 0.75% | 0.50% 0.69% 0.90% 0.91% 0.70%
Percent of Total Disturbance 46.11% | 5.01% | 1.77% 5.66% |  40.68% 0.77% | 100.00%
Acres of Disturbance on PHMAs/IHMAs 200,170 | 21,295 7,514 24,306 | 178,083 3,324 | 434,692
2016 Percent of PHMAs/IHMAs Disturbed in SMA Category 05%9% | 0.76% | 0.50% 0.70% 0.93% 0.92% 0.71%
Percent of Total Disturbance 46.05% | 4.90% [ 1.73% 559% |  40.97% 0.76% | 100.00%
Acres of Disturbance on PHMAs/IHMAs 201,369 | 21,569 7,594 24,335 179,732 3,331 437,929
2017 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.60% | 0.77% | 0.50% 0.70% 0.94% 0.92% 0.72%
Percent of Total Disturbance 4598% | 4.93%  1.73% 5.56% | 41.04% 0.76% | 100.00%
Acres of Disturbance on PHMAs/IHMAs 202,068 | 21,609 7,592 24,300 | 179,899 3,325 | 438,792
2018 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.60% | 0.77% | 0.50% 0.70% 0.94% 0.92% 0.72%
Percent of Total Disturbance 46.05% | 4.92% [ 1.73% 5.54% |  41.00% 0.76% | 100.00%
Acres of Disturbance on PHMAs/IHMAs 203,665 | 21,887 7,577 24534 181,419 3,357 | 442,438
2019 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.60% | 0.78% | 0.50% 0.71% 0.95% 0.93% 0.73%
Percent of Total Disturbance 46.03% | 4.95%  1.71% 5.55% | 41.00% 0.76% | 100.00%
Acres of Disturbance on PHMAs/IHMAs 205,394 | 19,234 7,598 24,455 181,594 2,863 | 441,139
2020 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.60% | 0.72% | 0.50% 0.69% 0.94% 0.93% 0.72%
Percent of Total Disturbance 46.56% | 4.36% [ 1.72% 554% | 41.16% 0.65% | 100.00%
Cumulative Change Acres of Disturbance on PHMAs/IHMAs 9,938 | -1,985 103 445 9,177 -414 17,263
2015-2020 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.02% | -0.03% | 000%| 000% | 004%| 002%| 002%
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Table 23. Disturbance Estimates by Surface Management Agency, Aggregated to BSUs in the Rocky Mountain Region

Surface Management Agency
ear BRI S :: IT::: Fore'st Other State Private Other Total
Management Service | Federal

Acres of Disturbance on PHMAs/IHMAs 82,796 6,574 2,045 16,252 | 113,977 900 | 222,544
2015 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.65% | 132% | 0.60% 0.67% 0.85% 0.88% 0.75%
Percent of Total Disturbance 37.20% | 295% | 0.92% 730% [ 51.22% 0.40% | 100.00%
Acres of Disturbance on PHMAs/IHMAs 86,015 6,589 2,058 16,515 117,530 912 | 229,619
2016 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.68% | 132% | 0.61% 0.68% 0.87% 0.89% 0.78%
Percent of Total Disturbance 37.46% | 2.87% | 0.90% 7.19% [ 51.19% 0.40% | 100.00%
Acres of Disturbance on PHMAs/IHMAs 87,026 6,755 2,121 16,547 | 118,755 916 | 232,121
2017 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.69% | 135% | 0.62% 0.69% 0.88% 0.89% 0.79%
Percent of Total Disturbance 37.49% | 291% | 091% 713% [ 51.16% 0.39% | 100.00%
Acres of Disturbance on PHMAs/IHMAs 87,319 6,747 2,118 16,493 118,731 910 | 232,319
2018 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.69% | 135% | 0.62% 0.68% 0.88% 0.89% 0.79%
Percent of Total Disturbance 37.59% | 290% | 0.91% 7.10% [ 51.11% 0.39% | 100.00%
Acres of Disturbance on PHMAs/IHMAs 88,346 6,813 2,104 16,637 | 120,046 904 | 234,850
2019 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.70% | 1.36% | 0.62% 0.69% 0.89% 0.88% 0.80%
Percent of Total Disturbance 37.62% | 2.90% | 0.90% 7.08% [ 51.12% 0.39% | 100.00%
Acres of Disturbance on PHMAs/IHMAs 90,751 4137 2,117 16,596 | 119,948 901 234,450
2020 Percent of PHMAs/IHMAs Disturbed in SMA Category 072% | 0.83% | 0.62% 0.69% 0.89% 0.88% 0.80%
Percent of Total Disturbance 3871% | 1.76% | 0.90% 7.08% [ 51.16% 0.38% | 100.00%
Cumulative Change Acres of Disturbance on PHMAs/IHMAs 7955 | -2,436 72 344 5,971 1 11,906
2015-2020 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.06% | -049% | 0.02%| 001% | 004%| 000%| 0.04%
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Table 24. Disturbance Estimates by Surface Management Agency, Aggregated to BSUs in the Great Basin Region

Surface Management Agency
ear BRI S :: [::: Fore.st Other State Private Other Total
e nEment Service | Federal
Acres of Disturbance on PHMAs/IHMAs 112,659 | 14,646 5,450 7,758 58,440 2,378 | 201,332
2015 Percent of PHMAs/IHMAs Disturbed in SMA Category 053% | 0.67% | 0.46% 0.69% 1.00% 1.15% 0.63%
Percent of Total Disturbance 5596% | 7.27% | 2.71% 3.85% | 29.03% 1.18% [ 100.00%
Acres of Disturbance on PHMAs/IHMAs 114,155 | 14,706 5,456 7,791 60,552 2,412 | 205,073
2016 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.53% | 0.68% | 0.46% 0.70% 1.04% 1.17% 0.64%
Percent of Total Disturbance 55.67% | 7.17% | 2.66% 3.80% | 29.53% 1.18% [ 100.00%
Acres of Disturbance on PHMAs/IHMAs 114,342 | 14,813 5,473 7,788 60,976 2,415 | 205,808
2017 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.54% | 0.68% | 0.46% 0.70% 1.05% 1.17% 0.65%
Percent of Total Disturbance 55.56% | 7.20% [ 2.66% 3.78% |  29.63% 1.17% | 100.00%
Acres of Disturbance on PHMAs/IHMAs 114,749 | 14,861 5,473 7,807 61,167 2,415 206,474
2018 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.54% | 0.68% | 0.46% 0.70% 1.05% 1.17% 0.65%
Percent of Total Disturbance 55.58% | 7.20% [ 2.65% 3.78% | 29.62% 1.17% | 100.00%
Acres of Disturbance on PHMAs/IHMAs 115320 | 15,074 5,473 7,897 61,373 2,452 | 207,589
2019 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.54% | 0.69% | 0.46% 0.71% 1.06% 1.19% 0.65%
Percent of Total Disturbance 5555% | 7.26% | 2.64% 3.80% |  29.56% 1.18% [ 100.00%
Acres of Disturbance on PHMAs/IHMAs 114,643 | 15,097 5,481 7,859 61,646 1,963 | 206,689
2020 Percent of PHMAs/IHMAs Disturbed in SMA Category 0.54% | 0.69% | 0.46% 0.70% 1.06% 0.95% 0.65%
Percent of Total Disturbance 5547% | 7.30% [ 2.65% 3.80% | 29.83% 0.95% | 100.00%
Cumulative Change | Acres of Disturbance on PHMAs/IHMAs 1,984 451 31 101 3,206 -415 5357
2015-2020 Percent of PHMAs/IHMAs Disturbed in SMA Category 001% | 002% | 000%| 001%| 006%| -020%| 0.02%
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Discussion

Sagebrush Availability (Questions 1a, 1b, and 4)

From 2012 through 2018, the BLM has estimated the loss of sagebrush in PHMAs/IHMAs by BSUs as well
as relative to the historical potential of these areas to support sagebrush communities. These estimates do not
include any increases in sagebrush availability resulting from successful restoration or vegetation treatment
activities because the BLM is not yet able to aggregate post-action monitoring information of these activities
to this scale. As described in the monitoring framework, the BLM continues to advance these capabilities and
will incorporate these data into future analyses when available. The Conservation Efforts Database, however,
contains over 4,400 records of BLM actions intended to benefit sage-grouse habitat across the range.

The estimated cumulative loss of sagebrush exceeds 1.9 million acres in PHMAs/IHMAs, representing
approximately 3% of the estimated sagebrush available at the onset of monitoring. Approximately 76% of areas
capable of supporting sagebrush (BpS) within PHMAs/IHMASs remain in sagebrush communities at the end of
the monitoring timeframe, down from approximately 79% of areas in such condition at the onset of monitoring.
Regionally, sagebrush loss has been unequal, with the Great Basin Region retaining approximately 69% of areas
capable of supporting sagebrush communities in sagebrush (a 4.8% loss) compared to approximately 84% in
the Rocky Mountain Region (a 1.9% loss). The primary driver of sagebrush loss across all BSUs combined is
fire (72% of total loss), with the Great Basin particularly impacted (87% of total loss). Agricultural conversion
and impervious surfaces combine to account for approximately 66% of sagebrush loss in the Rocky Mountain
Region; however, the acres lost to fire in the last two monitoring intervals (2016—-2018) exceed all acres lost to
fire in the four previous intervals combined with fire now exceeding impervious surface as the second largest
cause of sagebrush loss in the Rocky Mountain Region. This disparity in drivers of sagebrush loss further
illustrates that the threats to sagebrush availability vary across the range, but future analyses of the 2019 and
2020 fire data may illustrate an increase in the fire threat in the Rocky Mountain Region.

Appendices 1, 2, and 6 illustrate that many BSUs across the range have experienced dramatic sagebrush
loss over the monitoring timeframe, most commonly due to single or repeated fire events. Each state
monitoring report (appendices 7—15) details how many habitat adaptive management triggers have been
tripped in these BSUs.

Assessing the BLM’s contribution to sagebrush loss via these monitoring efforts is difficult at this scale because,
of the three factors monitored, only impervious surfaces would reflect BLM discretionary actions (such as road
construction and large-scale energy and mining development). Further, as described in the methods and results
sections, annual losses to impervious surfaces could not be tracked in these analyses because of the timing

of data availability and because existing impervious surfaces may be overrepresented in the data applied to
create the 2017 estimates. Despite this potential, these impervious surface data may account for the inability
to capture locatable, saleable, and disposable mineral locations in the disturbance estimates (see next section)
and therefore, the results of the two monitoring efforts should be used in conjunction when evaluating the
impacts of development. Agricultural conversion remains a significant factor of sagebrush loss in the Rocky
Mountain Region, primarily on privately managed PHMAs/IHMAs; however, the coarseness of these data may
be overrepresenting agricultural conversion on BLM-managed land. Wildfire remains as the largest driver of
sagebrush loss, both on and off BLM-managed PHMAs/IHMAs in the Great Basin Region as well as across
the range.

These analyses demonstrate that BLM-managed PHMAs/IHMAs represent approximately 56% of all

lost sagebrush, followed by privately managed PHMAs/IHMAs at 32%. Regionally, the BLM-managed
PHMASs/IHMASs represent 68% of sagebrush lost in the Great Basin Region, compared to 26% in the Rocky
Mountain Region.
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Disturbance Intensity (Questions 2a—c and 5)

The BLM has monitored the estimated surface disturbance footprint as well as energy and mining density in
PHMASs/IHMASs by BSUs as described from 2015 through 2020. The additional habitat management areas
identified in each land use plan (General HMAs, Linkage/Connectivity HMAs, Restoration HMAs, Anthro
Mountain HMAs, and Other HMAs) are not included in this monitoring effort or the summaries presented
above because no BLM management decisions or adaptive management triggers relied on disturbance estimates
outside of PHMAs/THMAs.

The results for questions 2a—c and 5 and appendices 3, 4, and 5 show changes in estimated disturbance
footprint area as well as energy and mining density within PHMAs/IHMAs at all scales (rangewide, regionally,
and individual BSUs) have remained low (a 0.48% or less increase in area and 0.59 facilities per 640 acres
increase in density). Collectively, BLM-managed and private lands contain nearly 88%o0f the surface
disturbance area; however, the total estimated increase of surface disturbance on private lands exceeds that on
BLM-managed lands.

The summaries at the regional scale underscore the known uneven distribution of surface disturbance and
energy and mining threats to sage-grouse habitat, illustrating that the majority of the initial and increase in
disturbed area and density is occurring in the Rocky Mountain Region. Change in disturbance estimates in the
Great Basin Region is approximately half that in the Rocky Mountain Region, with change in density estimates
being almost zero in both.

The BSU-scale estimates illustrate several cases where disturbance estimates in some BSUs have increased
more so than other BSUs; however, no BSU is estimated to exceed the 3% cap as described in each land use
plan. The density estimates for BSUs exceeding the 1 per 640 acres occur in states that have acknowledged
and responded to this exceedance (northwest Colorado) or that rely on a state-managed density and disturbance
information management system for official inventories (Wyoming). Please refer to the respective state
monitoring reports (appendices 7—15) for further discussion of disturbance and density cap analyses and
specifics on site-scale disturbance cap calculations and authorizations.

These analyses should be interpreted with the recognition that they are coarse estimates of disturbance and
density at broad scales. As the BLM has implemented these analyses over the monitoring period, we have
recognized the following shortcomings with these analytical approaches and source data:

Two-track roads (i.e., noncrowned and ditched) are overrepresented in these estimates.
Locatable, salable, and leasable mineral sites are underrepresented in these estimates.
Colocation of energy sites is underrepresented in the density estimates.

Reclamation/restoration is not currently adequately applied to these estimates due to the lack of
consistent data rangewide and across all programs that implement reclamation activities.

b s

Despite these acknowledged analytical limitations, these results support the conclusion that the implementation
of BLM land use plan decisions regarding disturbance and density are helping to minimize the change in
disturbance and energy and mining density in PHMAs/IHMAs. Individual state monitoring reports
(appendices 7—15) outline with more detail and higher accuracy the amount of BLM authorized disturbance
within PHMAs/IHMAs.

Habitat Condition (Question 1c¢)

This assessment represents a bird’s eye view of the status, condition, and general trend of BLM rangelands
within Greater Sage-Grouse habitat and outside of habitat from 2013 to 2018. We focus on the condition
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of habitats that retain rangeland vegetation. These habitats may have been degraded by fires, management
activities, climate variability, or other drivers. Areas that have been physically converted to something else by
disturbance (e.g., agriculture conversion, development) are excluded from this analysis (instead, see questions
la and b, 2a—, and 5).

Many habitat condition indicators are static or improving across the sage-grouse range, including sagebrush and
perennial grass and forb cover and height. However, every state had some rangelands with degraded habitat
conditions. Additional context is provided by comparing habitat condition to habitat objectives tables within
each state report (appendices 7—15). Note that the available indicators in this report do not always match the
habitat objectives table in the plan—they represent a suite of indicators identified as relevant to sage-grouse
habitat prior to the completion of the 2015 land use plans (BLM and USFS 2015).

Invasive plants, especially invasive annual grasses, are a threat to habitat condition (Coates et al. 2015). We
found that they appear to be increasing within habitats across Greater Sage-Grouse range. This pattern interacts
with and may be driven by increasing wildfire (Pyke et al. 2016; Pilliod et al. 2017; Wood et al. 2019). This in
turn can cause further changes to rangeland ecosystem health such as soil erosion that further limit recovery of
habitat (Le Maitre 2015; Condon and Pyke 2018).

The variability in status and condition of habitats can inform a targeted approach to land use, management, and
vegetation treatments focused on sustaining ecological processes within each state and habitat area.

Populations (Question 3)

Sage-grouse populations are declining in some areas of their range more markedly than in others based on the
data used to support adaptive management triggers, per the land use plans (see state monitoring reports). To
produce population estimates and trends consistently across the range, the state wildlife agencies, USGS, and
universities are working to organize and standardize lek count data and incorporate sampling errors and biases.
The methodology and results for population trend estimates for sage-grouse were published in the USGS
rangewide population monitoring report (Coates et al. 2021).

Conclusions

The results presented in this report indicate that threats to Greater Sage-Grouse and their habitat are expanding.
These results align with findings from other efforts, such as the USGS sagebrush conservation strategy
(Remington et al. 2021), which show that threats to the sagebrush biome are extensive and multifaceted.

Wildfire is by far the greatest driver of habitat loss and should continue to be a focus of conservation efforts
across the range, particularly in the Great Basin. Anthropogenic disturbance is also occurring in PHMAs/
IHMAs, but at relatively minimal levels (an estimated 0.03% increase over the monitoring period, for a total of
approximately 17,000 acres). However, as previously discussed, the rangewide dataset has limitations and may
be underestimating disturbance. While there are additional actions that influence Greater Sage-Grouse habitat,
such as BLM’s oil and gas lease sales in habitat areas, they are not part of the monitoring framework and are
not included in this report. Outside of the areas lost during the monitoring period, the trend and condition

of the indicators describing habitat characteristics important to Greater Sage-Grouse are stable to improving
rangewide, although invasive species are increasing and continue to represent a major threat to habitat
conditions. Finally, Greater Sage-Grouse populations are declining in some areas of their range more markedly
than in others (see BLM state monitoring reports). These findings align with the USGS rangewide population
monitoring report (Coates et al. 2021), which showed troubling population trends.
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This report, along with the USGS rangewide population monitoring report and the USGS sagebrush
conservation strategy, emphasizes the urgent need to expand ongoing efforts to conserve currently functional
habitat and restore currently degraded habitat. Expanding these efforts aligns with Executive Order 14008,
which calls for the conservation and restoration of public lands and waters.

Conservation and restoration efforts in Greater Sage-Grouse habitat are not new. As documented in the
U.S. Fish and Wildlife Service’s Conservation Efforts Database (www.conservationefforts.org), over 16
partners across the sagebrush biome have conducted over 6,200 conservation actions, including over 4,400
actions from the BLM since 2015. Yet, these efforts have not kept pace with the threats to the habitat. Our
collective efforts in this biome need to be enhanced, expanded, and strengthened, through collaborative,
cross-jurisdictional partnerships, with a focus on actions with the highest probabilities of success.

As we share in this collaborative effort, the BLM will continue to implement and monitor the Greater Sage-
Grouse habitat conservation measures in the land use plans and collect the data needed to monitor the rangewide
and land use plan indicators identified in the monitoring framework and summarized herein. The BLM intends
to assemble the next monitoring report in 2025.
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Appendix 2: Sagebrush Availability Relative to Potential
Estimates by BSU by BLM State
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Appendix 3: Disturbance Estimates by BSU
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